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EXECUTIVE SUMMARY 

This report summarizes the results of the Phase I site 

remedial investigation performed for the Illinois Environmental 

Protect.-on Agency (IEPA) by John Mathes and Associates, Inc, 

in the City of Morrison, Illinois. This investigation was 

prompted by the discovery of trichloroethene (TCE) in the city 

water supply wells at Morrison during a sampling inventory of 

municipeil water supplies by the IEPA Division of Public Water 

Supplies on December 3, 1986. This report presents relevant 

information from the field activities performed during the 

investigation, identifies data gaps, and preliminarily screens 

potential remedial actions to address the presence of TCE in 

the city water supply. 

VI 
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PHASE I 
REMEDIAL INVESTIGATION REPORT 

CITY OF MORRISON 
MORRISON, ILLINOIS 

INTRODUCTION 

1.1 General 

This report summarizes the results of the Phase I site 

remedial investigation performed for the Illinois Environmental 

Protection Agency (IEPA) by John Mathes and Associates, Inc., 

(Mathes) in the City of Morrison, Illinois. The scope of the 

site investigation and all techniques and methodologies 

employed during on-site field activities are described in the 

Site Investigation Work Plan submitted by Mathes to the IEPA on 

June 3, 1987. On-site field and data collection activities 

were performed from May 5 to July 3, 1987. 

The City of Morrison is located in the northwestern portion 

of Illinois near the center of Whiteside County (Figure 1-1). 

The site is shown on the Morrison 7.5-minute topographic 

quadrangle map distributed in Township 21 North, Ranges 14 and 

15 East. The investigation area is bordered on the southwest, 

west, and northwest by Rock Creek; on the south by the 

Fairgrounds; on the east by Jackson Street; and on the north by 

the quarry and Kelly Park. Figure 1-2 is a map of the 

investigation area and pertinent cultural features. 
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Pertinent features within the City of Morrison include 

several private residences, the General Electric plant, the 

General Electric Carnation (GE Carnation) plant, the 

Volkmans/Ethan Allen facility, and several landfills. 

Residences served by private water supply wells are located 

northwest and southwest of the city. 

1.2 Background information 

The municipal water supply of Morrison has been supplied 

with water from three pumping wells that draw groundwater from 

deep bedrock formations, which include the St. Peter Sandstone 

and the Prairie du Chien Dolomite. These pumping wells are 

City Well Nos. 1, 3, and 4. A fourth deep well. City Well No. 

2, has not been used since December 1985. 

Groundwater samples collected by the IEPA in December 1986 

from City Well Nos. 1, 2, and 3 were reported to contain 

concentrations of trichloroethylene (TCE) in the parts per 

billion range. Reviews of historical records and interviews 

with city personnel conducted by the IEPA have identified 

potential TCE source areas in and around the City of Morrison. 

Past disposal of industrial wastes, including TCE, has 

potentially occurred at five mixed waste landfills or disposal 

sites in the Morrison area. In addition, a 1939 aerial 

photograph obtained from the County Highway Department in 

SEPT/87/0474S/1 
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Morrison shows a scarred area (a potential dumping site) under 

what is now the northwest corner of the General Electric 

building across from the Volkmans/Ethan Allen property. 

The five areas where mixed waste disposal may have occurred 

are Presto Landfill, Quarry Landfill, Fairgrounds Landfill, 

Whiteside County Landfill, and the Wetlands Area. Only the 

Presto and Fairgrounds landfills and the Wetlands Area are 

considered in this project. These are shown in Figure 1-2. 

The Whiteside County Landfill is currently in operation ano. is 

being continually monitored according to Resource Conservation 

and Recovery Act (RCRA) regulations and is, therefore, not 

considered in this project. The Quarry Landfill is being 

considered under a separate investigation by the IEPA and is 

also not considered in this project. 

The following is a brief historical summary of operations 

at all five landfills taken from Tapson (1987). 

1. The Presto Landfill is the oldest landfill in Morrison and 
is reported to have been closed approximately 30 to 35 
years ago. It was used for disposal of mixed waste and may 
include industrial wastes. It is named for the Presto 
ballfield built on top of it. 

2. The Quarry Landfill operated from approximately 1958 until 
1967 and was used as a mixed waste landfill. It is located 
approximately 1.5 to 2.0 miles north of Morrison and is 
named for an inactive quarry. 

3. The Fairgrounds Landfill opened when the Quarry Landfill 
closed and operated for approximately eight to ten years. 
It closed in 1974 after the Whiteside County Landfill 
opened. It is named for the fairgrounds (two Softball 
fields) built on the landfill. 

4. The Whiteside County Landfill is located approximately 
three; to five miles east of Morrison. It is an active 
landfill and has been in operation since 1971. 

SEPT/87/G474S/1 
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The Wetlands Area is not truly a landfill, but may have 
been used for the disposal of industrial solvents that 
reportedly included TCE. It is named for its wet nature 
and its ability to support wetlands vegetation. 

In review and discussion with city officials, it is 

possible that each of the four mixed-waste landfills may have 

accepted TCE and other industrial wastes for disposal. City 

officials also believe it to be possible that TCE may have been 

disposed of in the Wetlands Area, behind Ethan Allen and 

General Electric. Previous owners of the General Electric 

facility include Liquid Carbonic Corporation and Herman Nelson, 

a private individual, who may have used the Wetlands area as a 

disposa;:. site. The Wetlands area is currently owned by 

Volkmans/Ethan Allen and is located adjacent to their 

manufacturing facility. 

According to City of Morrison and IEPA sources, TCE may 

have been disposed of in these landfills over the years 

(Newman, 1987). A 103-C Form (Notification of Hazardous Waste 

Site) filed by General Electric with the IEPA on June 1, 1981, 

lists the disposal of approximately 62,700 gallons of waste 

solvents, which may include TCE, at the Whiteside County 

Landfill. 

TCE contamination of the city water supply wells at 

Morrison was discovered during a sampling inventory of 

municipal water supplies by the IEPA Division of Public Water 

Supplies (Keller, 1987) on December 3, 1986. City Well Nos. 1, 

3, and 4 were sampled and analyzed for volatile organic 
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compounds by Method 624. City Well No. 2 has been inoperative 

since December 1985 and, therefore, was not sampled in December 

1986. 

During the December 3, 1986, sampling event TCE was 

detected in City Well Nos. 1 and 3 at parts per billion 

concentrations. The wells were resampled on December 12, 1986; 

TCE was again detected in the samples. The use of City Well 

Nos. 1 and 3 was discontinued on December 13, 1986, pending 

further investigation. Because of these results, the City of 

Morrison contracted Layne-Western of Aurora, Illinois, to 

install a pump for testing City Well No. 2. The test pump was 

installeid to obtain a groundwater sample and to check the 

recharge rate of the well. TCE was detected in the groundwater 

sample obtained from City Well No. 2 on February 3, 1987. 

Because contamination was detected in this sample and the well 

had a low recharge rate, the test pump was removed on 

February 5 and 6, 1987. 

Subsequent to the findings of the IEPA sampling event on 

December 3, 1986, a meeting was held among Morrison city 

officials, the IEPA, and representatives of General Electric on 

December 12, 1986. The topic of this meeting was an 

underground TCE tank that had been removed from the General 

Electric property during the summer of 1986. Soil samples were 

not obtained during the tank excavation and removal operations 

to document that the tank had not leaked. The IEPA, therefore, 

initiated a subsurface investigation to collect soil samples 

around the tank vault. 

SEPT/87/0474S/1 
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On December 19, 1986, the Physical Measurement Unit of the 

IEPA drilled two boreholes through the excavated TCE tank 

vault. The IEPA split samples with General Electric's 

consultant, O, H. Materials, Inc, The IEPA analyzed the 

samples for volatile organic priority pollutants, O, H. 

Materials analyzed the samples for TCE only. Five soil samples 

were collected: three from Borehole No. 1 at depths ranging up 

to 15 feet below ground surface, and two from Borehole No. 2 at 

depths to 15 feet below ground surface. Borehole 1 was located 

at the western edge of the excavated tank area; Borehole 2 was 

located at the eastern edge. Water and soil samples from the 

pond behind Volkmans/Ethan Allen building in the Wetlands Area 

were also collected at this time and analyzed by O. H. 

Materials; the IEPA analyzed only the water sample. The 

results of the analyses were obtained from IEPA files and are 

presented in Table 1-1. Measurable concentrations of TCE were 

found in the soil samples analyzed by O. H. Materials, but not 

by IEPA. TCE concentrations measured by 0. H. Materials in the 

soil ranged from non-detectable to 526 micrograms per kilogram 

(ug/kg). Water from the pond behind Volkmans/Ethan Allen was 

found to contain TCE at 6.0 micrograms per liter (ug/L) by 

IEPA, and 6.77 ug/L by O. H. Materials. 
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Table 1-1 • 

TRICHLOROETHYLENE CONCENTRATIONS IN WATER AND SOIL FROM 
SITE OF GENERAL ELECTRIC'S TCE TANK 

CITY OF MORRISON, ILLINOIS 
DECEMBER 19, 1986 

TCE Concentration 
Sampling Location Units IEPA** 0 H Materials* 

Water; pond behind Volkmans ug/L 

Soil; edge of pond behind VoDcmans ug/kg 

Soil; B-1 a-; 10.0-11.6 feet ug/kg 

Soil; B-1 at 11.6-13.4 feet ug/kg 

Soil; B-1 at 13.5-15.0 feet ug/kg 

Soil; B-2 at 11.0-13.5 feet ug/kg 

Soil; B-2 at 13.5-15.0 feet ug/kg 

* Detection limits: Soil - 25 ug/kg, water - 0.1 ug/L. 
** Detection limits: Soil - 1000 ug/kg, water - 1.0 ug/L. 
B-1 = Boring number in TCE tank excavation. 
NS = Not sampled. 
ND = Not detected. 

Source: IEPA, 1987. 
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1.3 Remedial investigation summary 

The primary objective of this Remedial Investigation is to 

evaluate the nature and extent of environmental contamination 

at the Morrison public water supply well field (City Well Nos. 

1, 2, and 3). This investigation was directed at identifying 

the source or sources of TCE contamination detected in these 

water supply wells. The scope of the project included: 

o performing a record search by reviewing existing 
data and acquiring additional information relevant 
to past waste disposal practices near the city 
wells; 

o reviewing existing reports and data to identify 
general regional and site hydrogeologic conditions; 

o performing a soil gas survey to locate potential 
contaminant sources; 

o installing, developing, and sampling eight Mathes-
Lnstalled monitoring wells to measure the extent 
of groundwater contamination; 

o sampling, on discrete intervals, one deep 
monitoring well installed by Mathes adjacent to 
the city well field to measure the vertical 
gradient of contamination; 

o sampling City Well Nos. 1, 3, and 4 and the GE 
Carnation well for the presence of volatile 
organic compounds; 

o performing field groundwater quality tests on 
collected samples (i.e. pH, temperature, specific 
conductivity, oxidation/reduction potential) to 
ascertain whether proper development of the well 
had occurred prior to sampling; 

o developing and submitting remedial action 
alternatives that may be implemented at the site. 
(As part of this evaluation, the feasibility of 
extending the cement grout around City Well Nos. 1 
and 3 was examined.); 

SEPT/87/0474S/1 
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o developing a map of private drinking water wells 
in the area near the identified waste disposal 
areas; and 

o collecting up-gradient and down-gradient water and 
sediment samples from Rock Creek, which runs 
adjacent to the city, to determine the chemical 
quality of water flowing around the site. 

These objectives were met as described below. Any changes 

to the planned scope due to conditions other than anticipated 

are also described. 

1. Selected published and open-file hydrogeologic and 
environmental information was reviewed and incorporated 
into this report. 

2. Site investigation work plan, sampling plan, and health and 
safety plan documents were prepared and issued to the IEPA 
in June 1987. 

3. A soil gas survey across specified areas around the city 
was performed in May 1987 in an attempt to identify sources 
and/or plumes of organic contamination. 

4. A private well survey with the IEPA was performed at 
selected locations around the city in June 1987. 

5. A subsurface exploration program consisting of eight 
geologic test boreholes ranging in depth from 22 to 239 
feet was performed during June and July of 1987. 

6. Two £:hallow and five deep groundwater monitoring wells were 
installed for the determination of piezometric levels and 
collection of groundwater samples. Variations from the 
original work plan are as follows: 

o one well, G106D, was intended to be a deep, bedrock 
well, but was completed at a depth of 22 feet instead 
of 125 feet because the water table was encountered 
much shallower than anticipated; 

o borehole G105D was drilled to a depth of 48 feet 
instead of the proposed depth of 125 feet because the 
hole collapsed in the bedrock at that depth; 

SEPT/87/0474S/1 
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o borehole G104D was drilled to a total depth of 50 feet 
instead of 125 feet because the water table was 
encountered much shallower than anticipated; 

o borehole G102D was drilled to a total depth of 82 feet 
instead of 200 feet because the hole squeezed at 72 
feet; and ^ 

o borehole GIOID was drilled to a total depth of 239 feet 
because shale was encountered deeper than anticipated. 

Discrete interval groundwater samples from one deep 
borehole, GIOID, were collected and analyzed for volatile 
organic compounds. 

Groundwater samples from all Mathes-installed monitoring 
wells except G103S, which proved to be dry, were collected 
and chemically analyzed for HSL compounds by Method 624. 
Groundwater quality tests were conducted prior to 
collecting samples. Groundwater samples were also 
collected from City Well Nos. 1, 3, and 4, and the well 
located at the GE Carnation plant. Two surface water and 
sediment samples were collected from Rock Creek and one 
from the pond behind Ethan Allen. All groundwater and 
surface samples were analyzed for HSL volatile organic 
compounds by Method 624. 

1.4 Overview of report 

This report summarizes the results of the Phase I Remedial 

Investigation. Included in the report are the results of the 

field investigation, the data and hazards assessment, 

references, supplemental information and analytical results. 

The results of the field investigation, data and hazards 

assessment, references, and supplemental information are 

contained in Volume I of this report. Volume II contains 

laboratory results from Gulf Coast Laboratory. 

The primary purpose of this report is to present relevant 

information from the field activities, identify data gaps, and 

preliminarily screen potential remedial actions. 

SEPT/87/0474S/1 
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2 INVESTIGATION SUMMARY 

The site investigation was performed according to the scope 

of work as described in Section 1.3 of this report. The site 

investigation incorporated non-intrusive (soil gas survey and 

surface water and sediment sampling) and intrusive (subsurface 

geologic investigation and groundwater sampling) techniques in 

an attempt to identify potential source areas contributing to 

contamination of the city well field (City Wells 1, 2, and 3). 

The following sections briefly describe the techniques followed 

for conducting the specific investigations. More thorough 

descriptions of the techniques may be found in the Site 

Investigation Work Plan submitted to the IEPA on June 3, 1987. 

2.1 Soil gas investigation 

A soil gas investigation was conducted at the Morrison Site 

on May 5-8, 1987, by Tracer Research Corporation (Tracer) of 

Tuscon, Arizona, under subcontract to Mathes. The objective of 

this investigation was to provide information that would 

delineate potential sources and areas of volatile organic 

compound concentrations in the soil. Soil gas samples were 

collected at 60 locations around the city at depths ranging 

from two to five feet (depending on soil type and presence of 

water). 
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Analyses by Tracer were made for TCE, 

trichlcrotrifluoroethane (F-113), 1,1, 1-trichloroethane 

(1,1,1-TCA), and tetrachloroethene (PCE). 

The results of the soil gas survey, as shown on Figures 2-1 

through 2-6, indicate a potential source area may be located at 

the northwest corner of the General Electric building; a 

possible plume was defined trending southeast from this 

location. Other isolated soil gas anomalies were reported by 

Tracer, but obvious trends are not apparent. 

The highest concentrations detected at this potential 

source area were TCE at 5700 and 4800 ug/L in the soil vapor. 

These measurements were at sampling locations having 

corresponding HNU readings of 500 and 100 needle deflection 

units, respectively. TCE concentrations dropped off rapidly as 

distance away from the possible source area increased. 

Concentrations detected in the soil gas samples at the 

landfilled areas for each of the compounds analyzed did not 

exceed 1.0 ug/L. The soil gas investigation report prepared by 

Tracer Research Corporation is included in Appendix A of this 

report. 

2.2 Drilling 

A total of eight geologic test boreholes, ranging in depth 

from 22 to 239 feet, were drilled by Mathes during the 

hydrogeologic investigation. At the completion of test 

SEPT/87/0474S/1 
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drilling activities, groundwater monitoring wells were 

installed in each borehole. The approximate location of each 

monitoring well is illustrated in Figure 2-6. 

The geologic test boreholes were advanced using air rotary 

drilling methods. A drilling subcontractor. Earth Scientists, 

Inc., of St. Louis, Missouri, provided the exploration 

equipment and performed the actual drilling. The site 

supervisor, on-site geologist, and health and safety officer 

were provided by Mathes. The boreholes were logged by 

observation of the drill cuttings by the on-site geologist but 

samples were not collected. The geologic sequence for each 

test borehole is summarized on the appropriate geologic log 

contained in Appendix B. Interpretations of the geology were 

made by the on-site geologist and are based on the performance 

of the equipment and the nature of the cuttings brought to the 

surface by the drilling tools. The transition zone between 

lithologics appears to be gradual. Therefore, the field data 

represent both factual and interpretative information. 

2.3 Groundwater monitoring well construction 

Following drilling activities, groundwater monitoring wells 

were constructed in each borehole. The monitoring wells 

consist of two-inch diameter. No. 304 stainless steel screen 

and riser pipe. Where possible, Schedule-40, flush-thread 
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coupled, PVC pipe was utilized above the water level to 

complete the well to the surface. A maximum of fifteen feet of 

screen with machine-cut 0.010-inch slots was used in each 

borehole. Only 10 feet of screen was used to construct 

monitoring well G104S because of the shallow level of the water 

table. Stainless steel riser was emplaced above the screen to 

the surface, except at boreholes G102D and G104D where PVC 

riser was used above 10 feet of stainless riser. 

Depths of screened intervals in the wells were chosen so 

that the most important stratigraphic/hydrologic units at the 

site could be monitored. Some variations from the proposed 

screened intervals occurred as a result of subsurface 

conditions at the site. Monitoring well G102D was intended to 

be screened 125 feet deep, but the hole caved at 72 feet and 

the deepest the well could be set was 82 feet. The screened 

interval for G103S was intended to intercept the shallow water 

in the near-surface soils; however, after constructing the 

well, the hole was found to be dry. The screened intervals for 

monitoring wells G104S and G105S were intended to intercept the 

shallow water in the surficial soils and were set accordingly. 

Monitoring well G105D was intended to be set below the water 

table in the bedrock, but the hole caved and the well was set 

as an interceptor well in the bedrock at a screen interval of 

32.2 to 48.1 feet below ground surface. The screened interval 

for monitoring well G106D was set as intended to intercept the 

water table in the rock. Monitoring well GIOID was set at the 
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most chemically impacted interval, as determined from the 

discrete interval sampling, which was in the bedrock at a 

screen interval of 223 to 239 feet below ground surface. 

In each monitoring well, the borehole annulus was filled 

with filter sand from the base of the screen to three feet 

above the top of the screen. Above this sand pack, the 

borehole annulus was first sealed with a bentonite layer three 

feet thick and then filled to the surface with a 

bentonite-cement grout. The wells were completed at the 

surface with above-ground, locking well protectors. 

Construction diagrams for all Mathes installed monitoring wells 

are presented in Appendix C. 

2.4 Discrete-interval groundwater sampling 

Discrete-interval groundwater sampling was performed in 

monitoring well GIOID on June 20-21, 1987, using a dual 

straddle packer sampling system. The purpose was to identify 

the zone of greatest organic impact by sampling isolated 

intervals of groundwater. 

The dual straddle packer sampling system consists of two 

inflatable rings placed above and below a section of the well 

screen. Discrete intervals of groundwater were collected 

starting at a depth of 237 feet below ground surface. The 

samples were collected at 15 to 25 foot intervals from that 

starting point to a depth of 30 feet below ground surface. The 
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sampling depth intervals and elevations are presented in Table 

2-1. Six samples were collected. Samples were analyzed by 

Gulf Coast Laboratories, Inc., (Gulf Coast) of University Park, 

Illinois, for HSL volatile organic compounds by Method 624, 

2.5 Composite groundwater sampling 

On June 29-30, 1987, groundwater samples were collected 

from the Mathes-installed monitoring wells, from the GE 

Carnation well, and from City Well Nos. 1, 3, and 4. Prior to 

obtaining the samples, the Mathes field personnel measured the 

pH, specific conductivity, temperature and oxidation-reduction 

potential to verify static conditions of the formation water 

prior to sampling. The results of these field tests are 

included in Appendix D of this report. 

Samples were collected using a clean. Teflon bailer. 

Samples were obtained within 24 hours of well development, 

cooled to 4 C immediately after collection, and shipped to 

the laboratory on the day of collection. The well development 

and water sampling forms are in Appendix D of this report. 

Gulf Coast provided the sample containers and the 

appropriate preservatives. Strict chain-of-custody procedures 

and documentation were followed. The chain-of-custody records 

are on file with the IEPA. 

Section 6 of this report is a discussion of the results of 

this groundwater sampling effort. 
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Table 2-1 

DEPTH INTERVALS OF DISCRETE-INTERVAL GROUNDWATER SAMPLING 

CITY OF MORRISON, ILLINOIS 
JUNE 20-21, 1987 

Sample 
Number 

Depth* 
(feet) 

Elevation** 
(feet) 

GlOlD-1 

GlOlD-2 

GlOlD-3 

GlOlD-4 

GlOlD-5 

GlOlD-6 

234-211 

213-190 

193-170 

153-130 

113- 90 

53- 30 

389,9-412.9 

410.9-433.9 

430.9-453.9 

470.9-493.9 

510.9-533.9 

570.9-593.9 

* Below ground surface 
** Above mean sea levol 

Source: Mathes, 1987, 

SEP/B7/0173S/1 



Page 26 

2.6 Surface water and sediment sampling 

SurEace water and sediment samples (sample sets) were 

collected from Rock Creek and the pond behind Volkmans/Ethan 

Allen at the locations shown in the sample location map (Figure 

2-6). The samples obtained from Rock Creek include: one sample 

set from an up-gradient location (SlOl), and two sample sets 

from down-gradient locations (S301 and S302). One sample set 

was obtained from the pond (S201). 

The water samples were collected using a clean. Teflon, 

point-source bailer so that a composite sample could be 

obtained. Field measurements, including pH, specific 

conductance, temperature, and dissolved oxygen, were made prior 

to collecting the sample. The samples were collected from the 

deepest part of the water accessible by wading. 

The sediment samples were collected using a modification of 

USEPA Method II-4; Sampling Sludge or Sediments with a Hand 

Corer (USEPA-600/4-84-076, 1984). An undisturbed sample was 

collected so that depositional information could be preserved. 

The samples were transferred into a sample jar with a 

Teflon-lined cap, placed into a cooler and cooled to 4°C. 

The samples were then shipped to Gulf Coast following proper 

chain-of-custody procedures. Copies of the sampling 

documentation are in Appendix E of this report. 

Chain-of-custody records are on file with the IEPA. 
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2.7 Private well survey 

On July 2, 1987, personnel from Mathes and the IEPA 

conducted a survey of private wells located in the vicinity of 

the City of Morrison. The survey included contacting owners of 

the wells and obtaining information about the construction and 

usage of the wells. Table 2-2 presents a list of the owners 

contacted, the locations of the wells, and any information 

supplied by the owner. 

2.8 Miscellaneous field tests and measurements 

The miscellaneous field tests and measurements listed below 

were performed by Mathes environmental personnel or Mathes 

subcontractors during the course of the site investigation. 

1. Geologic test borehole/monitoring well elevations and creek 
sampling point elevations were measured by surveying to 
0.01-foot vertical accuracy. L. F. Van der Schaff 
Surveyors of Morrison, Illinois, performed the survey. 
Horizontal control was not surveyed. 

2. Land surface and top of the well riser pipe and steel 
protector casing at each Mathes monitoring well were also 
surveyed by L. F. Van der Schaff Surveyors. The elevations 
of the top of the riser pipe and protector casing, and the 
creek sampling locations were surveyed to the nearest 0.01 
foot. Land surface elevations were surveyed to 0.1 foot 
accuracy. 

3. The depth to groundwater was measured at the time of 
completion of each borehole, after well installation, and 
prior to well development and sampling. 

4. The total depths of the wells were measured to the nearest 
0.1 foot using a clean, weighted tape. 
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PRIVATE WELL SURVEY LIST 

CITY OF MORRISON, ILLINOIS 
JULY 2, 1987 
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Location Number 
Owner's 

Name/Address 
Approximate 
Location 

Well Information 
Supplied by Owner 

TD 

Drilled Well TD-40' 
Basement Pump 
Rusted 
Tested by 

Chicago-EPA 
Tested by Health 

Dept. 

Well TD-Unknown 
Well Located by Barn 

(Northside) 

No Well Information 

No Well Information? 

Well TD-Approximate-
70' 

Cased-depth unknown 

No Well Information? 

No well information 

New Well 
11 or 12 years old 

Total depth of well. 

Note: Wells surveyed by Kerry Keller of IEPA and Craig Maxeiner of John Mathes 
& Asso<;iates, Inc., on July 2, 1987. 

SEP/87/0173S/1 

NON- RESPONSIVE



Page 29 

3 SÂ fPLE ANALYSIS 

Groundwater samples for chemical analysis were collected 

from all wells except G103S, which did not yield sufficient 

water. Soil samples were not collected from any location. 

3.1 Groundwater sample chemical analysis 

The various types of groundwater samples were analyzed 

differently as described below. 

3.1.1 Discrete-interval groundwater samples 

The six discrete-interval groundwater samples collected 

from monitoring well GIOID on April 29, 1987 were analyzed by 

Gulf Coast for HSL volatile organic compounds. These samples 

were analyzed according to USEPA Method 624 (GC/MS). 

3.1.2 Composite groundwater samples 

Gulf Coast analyzed the groundwater samples collected 

during this investigation from the eight monitoring wells 

installed by Mathes, the GE Carnation well, and City Well Nos. 
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1, 3, and 4. In addition, a duplicate sample (G105D-DUP) from 

monitoring well G105D, two trip blanks, and one bailer 

(sampling) blank were analyzed for QA/QC purposes. 

The groundwater samples collected from the monitoring wells 

installed by Mathes were analyzed for HSL compounds. USEPA 

Method 624 (GC/MS) was followed for the organic compounds and 

USEPA Method 6010 (ICAP) was followed for the inorganic 

elements. The samples from the city wells and from the GE 

Carnation well were analyzed for only HSL volatile organic 

compounds, according to USEPA Method 624 (GC/MS). In addition, 

a National Bureau of Standards (NBS) library search was 

performed to identify any additional volatile organic compounds 

detected during the analysis. The analytical results are 

presented in Section 6 of this report. 

General water quality parameters were measured prior to and 

during sampling events by Mathes field personnel. 

3.2 Surface water and sediment sample chemical analysis 

The surface water and sediment samples collected from Rock 

Creek and from the pond behind Volkmans/Ethan Allen on June 30, 

1987, were analyzed by Gulf Coast for HSL volatile organic 

compounds using USEPA Method 624 (GC/MS). 
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4 REGIONAL HYDROGEOLOGY 

The hydrogeology in the vicinity of Morrison and throughout 

Whitesiae County consists of a complex relationship between 

surficial unconsolidated deposits and underlying bedrock. 

Multiple episodes of erosion and deposition caused by several 

glacial advances and retreats throughout the area have 

interacted to form the present surface and subsurface 

features. (Local and site specific conditions pertaining to 

the Morrison site are presented in Section 5-Site Hydrogeology.) 

4.1 Geomorphology 

The City of Morrison is physiographically situated in the 

Rock River Hill Country Area of the Till Plains Section of the 

Central Lowland Province. Morrison is located just north of 

the Rock River and Green River Lowlands area on the south edge 

of an Ij.linoian ground moraine. The line that separates the 

southern lowlands from the northern hills and plains 

corresponds to an Early Woodfordian (Wisconsin) glacial end 

moraine as shown, along with the regional geology, in Figure 

4-1. 

The current geomorphological features in the area have been 

formed primarily by the advance and retreat of Illinoian, and 

to a lesser extent Wisconsin, glaciers. These features consist 

of exposed Silurian dolomite bedrock and thin glacial drift 
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plains to the north of Morrison and outwash sand-and-

gravel-filled valleys to the south. 

4.2 Geology 

The uppermost geologic materials in the Morrison area are 

reported to vary from windblown silts (loess), sands, clays, 

and glacial drift, to localized areas of exposed bedrock. The 

Illinoian-stage ground moraine drift (Glasford formation) 

consists of materials ranging from fine-grained till to sand 

and gravel. The sand and gravel are glacial outwash valley 

fill deposits and are locally underlain by a layer of 

fine-grained till, especially in areas where the bedrock 

surface elevation is lower than approximately 575 feet (Foster, 

1956). 

Unconsolidated deposits in the Morrison area range in 

thickness from a maximum of 100 feet in the upland areas to 

greater than 200 feet in lowland areas. In the upland areas, 

as much as 25 feet of Wisconsin loess may overlie bedrock or 

thin layers of glacial drift. 

Figure 4-2 illustrates a generalized stratigraphic section 

representative of the Morrison area. The uppermost bedrock 

units are Silurian age dolomites (Niagaran and Alexandrian). 

These dolomites, which are typically fractured and cherty, are 

separated from the underlying Cambrian and Ordovician 

sandstones and dolomites by Ordovician-age Maquoketa shales. 
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'î  
^ i ^ j = ^ 

Ufxc^wj i idc ' td ; ' c c o i t^f*! —il l 

0 - 6 0 5 « c'O)' o'xJ,*^ " » > c e o s , woler-

y.fid-ng M^d o"d gfo»ei 

S i l u n o n doiOTti i f 

f N i o q o ' Q ' ^ - C i e i o n d ' i o n ) 

0 - 2 10 « Moquokefo Wxjie ond (Womite 

3 5 0 - 3 S 0 ' < (3otenoPlonev.l i* (Jolofn.tt 

5 0 - 3 5 0 Gle«woo<J-SI Pet«r jondslonc 

PfOifie do C>^er do lc^ ' fe orttf 

D E P E N D A N T UPON T H I C K N E S S . T H I C K E N S 
TO T H E SOUTH GENERALLY AND IN 
BEDROCK C H A N N E L S . 

USED E X T E N S I V E L Y . CHERTY Z O N E S . 
Y IELDS D E P E N D E N T ON T H I C K N E S S & 
F R A C T U R E S . 

NOT USED AS AN AQUIFER. 

USED AS D O M E S T I C FARM SUPPLY. 

USED AS D O M E S T I C TO I N D U S T R I A L 
SUPPLY. 

NOT C O M M O N L Y U S E D . MAY SUPPLY 
S M A L L E R D E M A N D S . 

Tremcwokou do'oirtilc 

FioriccKM] i c v J s t o e ond shoie. 

kon lo ' * -
CaifSvi 'e SOM3SIO«* 

NOT C O M M O N L Y USED UNLESS IN 
C O N J U N C T I O N WITH G A L E S V I L L E OR 
M T . S I M O N . 

USED E X T E N S I V E L Y . 

Ecu V - 0 ' ' i l o n d j i o n * 

Mt S""X>" scndsKK*. 

NOT C O M M O N L Y USED UNLESS IN 
C O N J U N C T I O N WITH G A L E S V I L L E OR 
M T . S I M O N . 

UPPER P O R T I O N S OFTEN USED IN 

M U N I C I P A L & I N D U S T R I A L W E L L S . WATER 

MAY BE OF POOR QUALITY ( M I N E R A L I Z E D ) . 

, UNKNOWN NOT USED AS AN AQUIFER. 

M o d i f i e d f r o m ( F o s t e r , 1956) 

John Mathes & A s s o c i a t e s , Inc. 

GENERALIZED 

STRATIGRAPHIC COLUMN 

12872832 FIGURE 4 - 2 

http://3otenoPlonev.li*


Page 35 

The Ordovician and Cambrian formations consist of approximately 

50 percent sandstones and consecutively lesser percentages of 

dolomites, limestones, and shales. 

In Whiteside County, these formations dip gently to the 

southwest at approximately 25 feet per mile (Foster, 1956). 

They remain relatively flat-lying and intact eastward to the 

Sandwich fault zone in northeastern Lee County. 

Based on the log of approximate geologic conditions from 

the City Well No. 3, the geologic succession is as follows: 

Formation or Material Base Elevation* Thickness 

Glacial drift (Glasford) 92 feet 92 feet 
Silurian Dolomite 255 feet 163 feet 
Maquoketa Shale 443 feet 188 feet 
Galena Dolomite 791 feet 348 feet 
St. Peter Sandstone 918 feet 127 feet 
Trempealeau Dolomite 1,485 feet 567 feet 
Galesville Sandstone 1,620 feet 135 feet 

*Above mean sea level 

4.3 Groundwater hydrology 

Figure 4-2 illustrates the relationship between the 

previously described geologic units and the hydrologic units in 

the vicinity of Morrison. Significant water bearing units 

include unconsolidated deposits (loess, sand and gravel valley 

fill, and glacial drift), Silurian-age dolomite, and 

Cambrian/Ordovician-age sandstones and dolomites. 
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The unconsolidated deposits and the underlying Silurian 

dolomites form one hydrologic unit where the fine-grained 

glacial lodgement till has been eroded or was not deposited. 

In these areas, the fractured dolomites may be a highly 

prolific aquifer receiving recharge from the overlying 

saturated unconsolidated materials. In upland areas where the 

surficial glacial-related deposits are thin, the unconsolidated 

materials are usually not an adequate source of groundwater 

when underlain by lodgement till. The most prolific aquifers 

in the area are hosted by thick deposits of sand and gravel 

located along the Rock and Green River valleys, and along the 

Rock Creek valley south of Morrison. Some groundwater wells in 

Whiteside County have penetrated 200 to 300 feet of outwash 

sands and gravels and have allowed safe yields in the range of 

600 to 1000 gallons per minute. 

Groundwater encountered in the Silurian dolomites (where 

separated from the overlying water-bearing deposits by 

fine-grained till) is considered usable for domestic or farm 

use. The wells must intercept fractures in the dolomites that 

are water-bearing. The underlying Maquoketa shale is rarely 

used for a water supply, and then only in areas far to the 

northeast of Morrison where the Silurian dolomites are not 

present and the glacial deposits directly sit on fractured 

shales. For areas in and surrounding Morrison, the Maquoketa 

shale is considered non-water-bearing and a confining unit. 

At depths below the Maquoketa shale, several formations are 

considered prolific aquifers. The most prolific aquifer is the 
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Cambrian-age Ironton-Galesville sandstone. Other formations 

also considered prolific include, from youngest to oldest, the 

Ordovician-age Galena-Plattevilie dolomite, Glenwood-St. Peter 

sandstone, Trempealeau dolomite, and the Cambrian-age Mt. Simon 

sandstone. No major confining layer exists in the 

Cambrian/Ordovician-age formations and in most areas these are 

considered one hydrologic unit. 
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5 SITE HYDROGEOLOGY 

5.1 Geology 

The shallow geologic sequence in the City of Morrison 

consists of unconsolidated Pleistocene-age glacial and alluvial 

deposits overlying a highly irregular Silurian bedrock 

surface. Bedrock units identified on-site include Silurian-age 

Niagaran-Alexandrian dolomite overlying Ordovician-age 

Maquoketa shale. 

Table 5-1 presents selected monitoring well and geologic 

data co:Tipiled from the monitoring well test boreholes installed 

by Mathes, from well logs of the city wells and the GE 

Carnation well, and from six test boreholes drilled by the City 

in 1954 for the purpose of locating potential water supplies 

for the city. 

Figure 5-1 is a map showing the locations of generalized 

hydrogeologic cross sections at the site. Cross Sections A-A' 

(Figure 5-2) and B-B' (Figure 5-3) are oriented approximately 

northwest-southeast along transects in the southern and 

northern portions of the city, respectively. In the southern 

portion of the city, the uppermost geologic units are sands and 

gravels and glacial drift (see Figure 5-2). The glacial drift 

is reported to include silts and clays as well as sand and 

gravel deposits (Foster, 1956). (Because samples were not 

obtained by Mathes during drilling, a distinction cannot be 

made between sands and gravels of alluvial versus glacial 
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Well 
Number 

GIOID 

G102D 

G103S 

G104S 

G104D 

G105S 

G105D 

G106D 

CW 1 

CW 3 

CW 4 

GE 
WELL 

THl 

TH2 

TH3 

TH4 

THS 

TH6 

Ground 
Surface 
Elev. 

623. 

711, 

696. 

624, 

624. 

634, 

642, 

632, 

625 

640 

715 

670 

640 

645 

635 

635 

630 

625 

.9 

.7 

7 

,3 

,6 

,2 

,1 

,4 

Total 
Depth 
Elev. 

384.9 
(239) 

612.7 
(99) 

664.7 
(32) 

600.4 
(23.9) 

574.6 
(50) 

581.2 
(53) 

586.2 
(55.9) 

604.4 
(28) 

(-1645) 

(-1625) 

(-1769) 

(-1101) 

564 
(76) 

492 
(153) 

605 
(30) 

585.5 
(49.5) 

600 
(30) 

552 
(73) 

Water 
Level 
Elev.* 

612.6 
(11.3) 

638.3 
(73.3) 

DRY 

614.4 
(9.8) 

615.5 
(9.1) 

621.1 
(13.1) 

619.5 
(22.6) 

622.9 
(9.4) 

N/A 
N/A 

562 
(78) 

535 
(180) 

610 
(60) 

N/A 
N/A 

N/A 
N/A 

N/A 
N/A 

N/A 
N/A 

N/A 
N/A 

N/A 
N/A 

Top of 
Rock 
Elev. 

607.9 
(16) 

656.2 
(55.5) 

665.9 
(30.8) 

605.3 
(19) 

605.6 
(19) 

N/A 
N/A 

623.1 
(19) 

628.4 
(4) 

610 
(15) 

551 
(89) 

651 
(64) 

570 
(100) 

565 
(75) 

493 
(152) 

627 
(8) 

587 
(48) 

616 
(14) 

552? 
(73?) 

Top of 
Shale 
Elev. 

386.9 
(237) 

N/A 
N/A 

N/A 
N/A 

N/A 
N/A 

N/A 
N/A 

N/A 
N/A 

N/A 
N/A 

N/A 
N/A 

400 
(225) 

383 
(257) 

347 
(368) 

363 
(307) 

N/A 
N/A 

N/A 
N/A 

N/A 

N/A 
N/A 

N/A 
N/A 

N/A 
N/A 

Screened 
Interval 

384.9-400.9 
16 ** 

629.5-645.4 
15.9** 

669.2-685.2 
16 ** 

606.6-617.1 
10.5** 

575.6-591.6 
16 ** 

610.2-626.2 
16 ** 

594.0-609.9 
15.9** 

609.9-625.9 
16 ** 

CW 1 
GIOID 
N/A 
THl 
Note: 

Measured prior to sampling. 
Length, of screen interval. 
City Well. 
Mathes-installed wells. 
Data rot available. 
City test borehole. 
Elevations are in feet above mean sea level. All numbers in 
parentheses are in feet below ground surface. 
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origin at these locations). Bedrock apparently lies below and 

in contact with the sand and gravel deposits. 

Wind blown deposits of fine-grain silt (loess) are the 

uppermost geologic unit found in the northern portion of the 

city. These deposits occur on the hilltops in the areas of 

higher elevation (Figure 5-3). In general, the loess unit 

ranges i.n thickness from 25 to 50 feet in this area. The loess 

is described as a calcareous, brown, clayey silt that contains 

some traces of sand. Underlying the loess is approximately ten 

feet of a fine-grained till. The till is described as a brown 

to red-brown silty clay that is calcareous in nature. The 

bedrock lies below the till in areas of higher elevation. 

Bedrock below the City of Morrison consists primarily of 

limestone and dolomite units belonging to the Silurian-age 

Niagaran-Alexandrian dolomite formation. Niagaran-Alexandrian 

dolomite is described as being light gray to brown in 

appearance, with abundant cracks and openings, and contains 

hard chert fragments in many places. 

The irregular nature of the top of bedrock across the city 

can be cbserved on Figure 5-4. More than 75 feet of relief is 

present on this surface. The elevation above mean sea level 

(AMSL) of the bedrock surface ranges from almost 666 feet to 

approximately 493 feet. As can be seen from Figure 5-4, the 

bedrock surface is irregular. Using bedrock elevations from 

Mathes wells G102D (in the northern portion of the site) and 

GIOID (in the southern portion of the site), a slope of 
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0.011 feet per feet or 56 feet per mile was calculated across 

the site. 

Regional information (Foster, 1956) suggests that the area 

in the vicinity of Morrison is part of the ancient drainage 

system of the Mississippi River and possibly Rock River. The 

current topography of the bedrock surface has probably been 

influenced by the major river systems, and the present drainage 

is a reElection of ancient alluvial or preglacial valleys that 

have incised the area. For this reason it may be very 

difficult to predict, without further studies, the topography 

of the bedrock surface at any location. 

Changes in bedrock topography appear to occur in the area 

just north of Volkmans/Ethan Allen and the General Electric 

facility, and at City Well No. 3. During drilling operations 

behind Volkmans/Ethan Allen and the GE facility, Mathes did not 

encounter bedrock after drilling to an elevation of 581 feet 

AMSL at borehole location G105S. However, bedrock was 

encountered in the 1954 Test Borehole No. 4, which apparently 

was drilled in the immediate vicinity of G105S, at an 

approximate elevation of 587 feet AMSL (Figure 5-5.) The 

elevation for the 1954 Test Borehole No. 4 is approximate 

because it was taken from the Morrison topographic map and not 

surveyed. Another apparent change in the bedrock surface is in 

the vicinity of the city well field. Bedrock was encountered 

in GlOlEi and in City Well No. 1 at elevations of 608 and 

approximately 610 feet AMSL, respectively, but was encountered 

at approximately 551 feet AMSL in City Well No. 3 (less than 
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300 feet away). These fluctuations in elevation indicate the 

extreme variability of the bedrock surface. 

The Niagaran-Alexandrian dolomite is underlain by 

Ordovician-age Maguoketa shale at elevations ranging from 347 

to 400 feet AMSL. Figure 5-5 presents the elevations of the 

top of the Maguoketa shale formation at those locations in and 

around the city where data is available. The information 

suggests that the surface of the shale unit is sloping to the 

northeast. Using approximate information from City Well No. 4 

(in the northern portion of the site) and from City Well No. 1 

(in the southern portion of the site), the slope of the 

Maguoketa shale surface beneath the City of Morrison is 

approxinately 0.013 (67 feet per mile). Information reported 

by Foster (1956) indicates that the Maguoketa shale is dipping 

southwest at 15 feet per mile on a regional basis, suggesting 

that the surface of the shale unit at Morrison may represent a 

local disconformity or a nonconformable erosional surface. 

The Maguoketa shale is considered a confining unit, 

separating the dolomite units above from the dolomite units 

(Galena-Platteville Formation) below. Information from the 

city wells indicate the average thickness of the Maguoketa 

shale ir. the vicinity of Morrison is about 200 feet. The shale 

is bluish-gray in color, although in some zones it is reported 

to be greenish-gray. The Maguoketa formation contains weak 

zones of shale that are subject to swelling, as well as dense 

sublithographic zones that are tight and competent. Records 

from the city wells also report the formation to contain thin 
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zones of fine to very fine dolmite and dolomitic shale. Both 

calcareous and non-calcareous shales were reported to be 

present. 

5.2 Groundwater hydrology 

The hydrologic units described in this section are based on 

a very limited data base. Much of the information gathered to 

date, however, appears to be consistent with the conceptual 

model of the regional hydrology. 

The hydrologic units beneath the City of Morrison include a 

shallow, unconfined aguifer and a deep aguifer. The shallow 

aguifer includes sands and gravels overlying 

Niagaran-Alexandrian dolomite in the southern portion of the 

site, and this aguifer is present in at least the 

Niagaran-Alexandrian dolomite in the northern portion of the 

site. It is not known whether this aguifer (or other aguifers) 

are present in the surficial soils (glacial drift) overlying 

this dolomite formation in the northern portion on the site. A 

deep aguifer is present in the Ordovician and Cambrian rocks 

below the confining Maguoketa shale unit. The hydraulic 

characteristics of this aguifer are not known. 

Hydrogeologic Cross Sections A-A' (Figure 5-3) and B-B' 

(Figure 5-4) illustrate the relationships between groundwater 

levels and the associated geologic units. Also presented on 

these cross sections are the groundwater levels measured in the 
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early 1950's in the city wells. The groundwater levels 

observed in the early 1950's indicate aguifer conditions in the 

city wells were under confined, artesian conditions at that 

time. Table 5-2 presents groundwater level data collected on 

June 30 through July 3, 1987, from the present monitoring well 

network and lists the geologic unit monitored by each well. 

Based on the information obtained from the monitoring well 

network and presented in Figure 5-2, there does not appear to 

be a perched water table in the surficial sand and gravel 

deposits separate from the shallow unconfined aguifer in the 

Niagaran-Alexandrian dolomite in the southern portion of the 

site. An analysis of water level elevation data indicates a 

strong degree of hydraulic connection probably exists between 

the sand and gravel units and the underlying 

Niagaran-Alexandrian dolomite formation. No confining layer 

was identified as separating the sand and gravel from the 

bedrock units. Recharge to this shallow aguifer is from direct 

rainfall infiltration, the areal extent of which is unknown, 

but is believed to be present over the entire site. 

Information is currently insufficient to identify whether a 

perched water table is present to any extent in the northern 

portion of the site, where the less permeable silts and clays 

occur. Groundwater was not encountered during the groundwater 

sampling event at location G103S, which is screened in the 

glacial drift (loess and till units). However, groundwater was 

encountered in the loess at this location during drilling at a 

depth of 20 feet below ground surface. 
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Table 5-2 

GROUNDWATER DATA* 

CITY OF MORRISON, ILLINOIS 
JUNE 30 - JULY 3, 1987 

Groundwater 
Monitoring 

Well 

GIOID 

G102D 

G103S 

G104S 

G104D 

G105S 

G105D 

G106D 

Groundwater 

Depth Below 
Land Surface 

11.3 

73.3 

DRY 

9.8 

9.1 

13.1 

22.6 

9.4 

Le vels** 

Elevation*** 

612.6 

638.3 

DRY 

614.4 

615.5 

621.1 

619.5 

622.9 

Screened Interval 
Geologic 
Unit 

Lower Niagaran dolomite 

Upper Niagaran dolomite 

Loess 

Sand and gravel 

Upper Niagaran dolomite 

Sand and gravel 

Upper Niagaran dolomite 

Upper Niagaran dolomite 

* Data in feet below ground surface. 
** Groundwater levels were measured prior to sampling the wells. 
*** Elevations are in feet above mean sea level (AMSL). 
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The configuration of the groundwater surface for the 

shallow unconfined aguifer in the southern portion of the site 

is shown on Figure 5-6. The groundwater surface appears to 

have a fairly constant gradient to the southeast of 0.003 feet 

per feet or 16 feet per mile. The actual direction of flow, 

however^ is believed to be towards the creek. Because 

information is limited in the northern portion of the site, the 

actual configuration of the groundwater surface across the 

entire site could be not estimated. 

Accurate groundwater flow velocities could not be 

calculated from the limited amount of information collected 

during the investigation. However, observations were made 

during the drilling and well development activities that allow 

assumptions to be made concerning the hydraulic properties of 

the aguifer. Observations during drilling indicated that large 

volumes of water were accumulating as the boreholes were 

advanced, and rapid recharge occurred during well development. 

Based on these field observations and groundwater parameters 

obtained from Freeze & Cherry (1979), a value of 0.15 is 

assumed as the effective porosity and values of 0.28 to 2.8 

feet per day are assumed for the hydraulic conductivity. Using 

these values and a groundwater gradient of 0.0031, the 

groundwater velocity is believed to be in the range of 2.1 to 

21.3 feet per year. 
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6 GROUNDWATER QUALITY 

Groundwater samples were collected from eight monitoring 

wells installed by Mathes, from the GE Carnation well, and from 

the City Well Nos. 1, 3, and 4 between June 30 and July 3, 

1987. The samples were analyzed by Gulf Coast. The 

groundwater samples collected from the eight Mathes-installed 

monitoring wells were analyzed for USEPA Hazardous Substances 

List compounds (HSL). The groundwater samples collected from 

the city wells and from the GE Carnation well were analyzed for 

HSL volatile organic compounds only. In addition, a National 

Bureau of Standards (NBS) library search was performed to 

identify any other volatile compounds. Groundwater samples 

from discrete vertical intervals were collected from monitoring 

well GIOID and analyzed for volatile organic priority pollutant 

compounds in an attempt to identify the most impacted vertical 

zone. 

6.1 Discrete-interval groundwater samples 

A total of five volatile organic compounds, TCE, 

1,1,1-trichloroethane (1,1,1-TCA), methylene chloride, toluene, 

and acetone, were detected in the discrete-interval groundwater 

samples collected from monitoring well GIOID. The results of 

this sarrpling event are presented in Table 6-1. One of the 

compounds detected, acetone, was also detected in the trip 
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Table 6-1 

DISCRETE-INTERVAL GROUNDWATER SAMPLING RESULTS 
VOLATILE ORGANIC COMPOUNDS 

CITY OF MORRISON, ILLINOIS 
JUNE 20-21, 1987 

Sample 
Number 

GlOlD-1 

GlOlD-2 

GlOlD-3 

GlOlD-4 

GlOlD-5 

GlOlD-6 

Depth 
(ft.) 

234-211 

213-190 

193-170 

153-130 

113- 90 

53- 30 

Relative 
Vapor 
Cone. 
(NDU) 

3 

1.5 

0 

0 

0 

0 

Compound 

Methylene 
chloride 

Acetone 
TCE 
Toluene 

Acetone 
TCE 
Toluene 

Acetone 
TCE 

Acetone 
1,1,1-TCA 
TCE 

Acetone 
TCE 

Acetone 
TCE 

Concentration (uq/L) 

Measured 

42 

17 
140 
4 

11 
110 

2 

15 
53 

12 
5 
55 

13 
70 

3 
36 

B 

J 

B 

J 

B 

B 

B 

JB 

Detection 
Limit 

5 

10 
5 
5 

10 
5 
5 

10 
5 

10 
5 
5 

10 
5 

10 
5 

Trip 
Blank — — Acetone 8 JB 10 

NDU = needle deflection units measured with HNU. 
B = Compound was also found in the blank. 
J = Estimated value, below detection limits. 
TCE = Trichloroethene 
1,1,1-TCA = 1,1,1-Trichloroethane 
NOTE: Only compounds detected in the samples are listed. 

Source: Mathes, 1987. 
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blank and is therefore considered a laboratory contaminant. 

The other four detected compounds range in concentration from 5 

ug/L to 140 ug/L. 

Methylene chloride and 1,1,1-TCA were each found in only 

one seimple during the discrete-interval sampling event. 

Methylene chloride was detected at a concentration of 42 ug/L 

from the interval between 211-234 feet. The compound 1,1,1-TCA 

was detected in the interval between 130-153 feet at a 

concentration of 5 ug/L. Toluene was tentatively identified in 

two of the samples at concentrations of 2 and 4 ug/L in the 

intervals from 190-213 and 211-234 feet, respectively. 

TCE was detected in all samples collected during the 

discrete-interval sampling event. In general, the 

concentrations of TCE increased with depth. The greatest 

concentrations (110 and 140 ug/L) were measured in the samples 

collected from 190-213 and 211-234 feet, respectively. 

6.2 Ccmposite groundwater samples 

Analytical results for the composite groundwater samples 

are reported separately in the following sections for volatile 

organic compounds, semi-volatile organic compounds, and 

inorganic compounds. 
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6.2.1 Volatile organic compounds 

Tabi.e 6-2 is a list of the volatile organic compounds 

detected in the groundwater samples collected from Mathes 

wells, the GE Carnation well, and City Well Nos. 1, 3, and 4. 

A total of ten different compounds were identified. Both 

acetone and methylene chloride were identified in the bailer 

blank and in one of the two trip blanks. These two compounds 

are considered laboratory contaminants. 

All of the eight remaining compounds were detected in the 

sample from monitoring well G105D, which is located on the 

southwest side of the General Electric facility. (Some of 

these compounds were detected at other locations also.) The 

duplicate sample from G105D contained three of these eight 

compounds, in similar concentrations. The compounds found in 

the greatest concentrations include TCE and 1,1,1-TCA. TCE 

concentrations of 14,000 and 16,000 ug/L were reported. 

Concentrations of 14,000 and 17,000 ug/L 1,1,1-TCA were 

detected in the sample and duplicate sample from G105D, 

respectively. Concentrations of 1,800 and 2,200 ug/L 

1,1-dichloroethene were also measured in the sample and 

duplicate sample from G105D, respectively. Volatile organic 

compounds were not found in the sample from the shallow 

monitoring well G105S, which is located on the southwest end of 

the Volkmans/Ethan Allen facility. 

TCE was also detected in the samples from monitoring well 

GIOID and from City Well Nos. 1 and 3. Concentrations range 
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Table 6-2 

COMPOSITE GROUNDWATER SAMPLING RESULTS 
VOLATILE ORGANIC COMPOUNDS 

CITY OF MORRISON, ILLINOIS 
JUNE 29-30, 1987 

Sample 
Number Compound 

Concentration (ug/L) 
Detection 

Measured Limit 

GIOID 

G102D 

G104S 

G104D 

G105S 

G105D 

G105D 
(Duplicate) 

G106D 

GE Well 

City Well No. 1 

Acetone 
TCE 

Acetone 

(None) 

(None) 

Acetone 
Methylene chloride 

Acetone 
Methylene chloride 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethene 
Chloroform 
1,1,1-TCA 
TCE 
Tetrachloroethene 

Acetone 
Methylene chloride 
1,1-Dichloroethene 
TCE 
1,1,1-TCA 

(None) 

Acetone 
Methylene chloride 
1,1,1-TCA 
Tetrachloroethene 

1,2-Dichloroethene 
TCE 
1,1,1-TCA 
Tetrachloroethene 

7 J 
52 B 

5 JB 

BDL 

BDL 

10 
5 

10 

5 
3 

18 
26 
12 
16 

1,800 
57 
2 

14,000 
14,000 

9 

500 
200 

2,200 
16,000 
17,000 

BDL 

100 
5 

40 
2 

4 
620 

3 
2 

JB 
J 

B 

D 

J 
D 
D 

JB 
J 

B 

J 

J 
D 
J 
J 

10 
5 

10 
5 
5 
5 

500 
5 
5 

500 
500 

5 

1000 
500 
500 
500 
500 

-

10 
5 
5 
5 

5 
50 
5 
5 

B = (Compound was also found in the blank. 
J = Estimated value, below detection limits. 
D = (Zompound was identified in an analysis at a secondary dilution 

liactor. 
BDL = Below detection limit. 
TCE = "richloroethene 
1,1,1-TCA = 1,1,1-Trichloroethane 
Note: Only compounds detected in the samples are listed. 
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Table 6-2, Continued 

COMPOSITE GROUNDWATER SAMPLING RESULTS 
VOLATILE ORGANIC COMPOUNDS 

CITY OF MORRISON, ILLINOIS 
JUNE 29-30, 1987 

Concentration (ug/L) 
Sample Detection 
Number Compound Measured Limit 

City Well #3 1,2-Dichloroethene 
TCE 

City Well #2 1,2-Dichloroethene 

(Duplicate) TCE 

City Well #4 (None) 

Bailer blank Acetone 
Methylene chloride 

Trip Blank #1 Acetone 
Methylene chloride 

Trip Blank #2 (None) BDL 

6 
53 

6 
56 

9 J B 
5 B 

5 J B 
5 B 

5 
5 

5 
5 

10 
5 

10 
5 

B = Compound was also found in the blank. 
J = Estimated value, below detection limits. 
D = Compound was identified in an analysis at a secondary dilution 

factor. 
BDL = Below detection limit. 
TCE = Trichloroethene 
1,1,1-TCA = 1,1,1-Trichloroethane 
Note: Dnly compounds detected in the samples are listed. 

Source: Mathss, 1987. 
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from 620 ug/L in City Well No. 1 to 53 ug/L in City Well No. 

3. A concentration of 52 ug/L TCE was reported in the sample 

from GIOID. 

Figure 6-1 presents Cross Section A-A' showing the 

relationship between screened intervals in the wells in the 

southern portion of the site and the concentrations detected. 

The highest concentrations of volatile organic compounds were 

detected in the monitoring well located on the southwest end of 

the GE facility (G105D), which is screened at a depth of 32.2 

to 48.1 feet. Concentrations of TCE and related compounds are 

also present in the City Well Nos. 1 and 3, and in the GE 

Carnation well. These wells are screened at much deeper depths 

than the Mathes wells, indicating the volatile organic 

compounds may be migrating vertically downward into the 

bedrock. Volatile organic compounds were not detected in any 

of the shallow monitoring wells, suggesting that the shallow 

unconsolidated deposits may not be significantly impacted. 

6.2.2 Semi-volatile organic compounds 

Table 6-3 is a list of the results of the semi-volatile 

organic analyses performed on the samples obtained from the 

Mathes monitoring wells. Two compounds were tentatively 

identified: bis (2-ethylhexyl) phthalate and 2-cyclohexen-

1-one. Eioth of these compounds were detected at concentrations 

below the actual detection limits for the analytical method 
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Table 6-3 

COMPOSITE GROUNDWATER SAMPLING RESULTS 
SEMI-VOLATILE ORGANIC COMPOUNDS 

CITY OF MORRISON, ILLINOIS 
JUNE 29-30, 1987 

Sample 
Number Compound 

Concentration (ug/L) 
Detection 

Measured Limit 

GIOID 

G102D 

G104S* 

G104D 

G105S 

G105D 

G105D 
(Duplicate) 

G106D 

Unknown 
Unknown 
Unknown 
Unknown 

bis(2-Ethylhexyl) 
phthalate 

Unknown 

bis(2-Ethylhexyl) 
phthalate 

Unknown 
Unknown 
Unknown 
Unknown 
Unknown 

2-Cyclohexen-1-one 
Unknown 
Unknown 

bis(2-Ethylhexyl) 

fhthalate nown 
Unknown 
Unknown 
Unknown 

bis(2-Ethylhexyl) 
phthalate 

Unknown 
Unknown 

bis(2-Ethylhexyl) 
phthalate 

Unknown 
Unknown 

bis(2-Ethylhexyl) 
phthalate 

Unknown 
Unknown 
Unknown 
Unknown 

6.7 
58 
14 
9.6 

2.0 

27 

1.3 

5.3 
23 
4.9 
13 
10 

5.4 
8.2 

14 

1.2 

6.9 
57 
30 
5.7 

1.0 

23 
8.5 

1.3 

39 
9.4 

2.4 

5.9 
4.8 
25 
5.7 

J 
JB 
JB 
JB 

J 

JB 

J 

J 
J 

JB 
J 

JB 
JB 
JB 

J 

J 
J 
JB 
J 

J 

JB 
J 

J 

JB 
J 

J 

J 
JB 
JB 
JB 

10 

10 

10 

10 

10 

10 

B = Compound was also found in the blank. 
J = Estimated value, below detection limits. 
* = Results reported are those for re-extracted sample. 
Note: Only compounds detected in the samples are listed. 

Source: Mathes, 1987. 
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and, therefore, are reported as tentatively identified 

compounds. These compounds are commonly identified as 

laboratory contaminants. 

6.2.3 Inorganic compounds 

The results of the inorganic analyses performed by Gulf 

Coast using USEPA Method 6010 on the groundwater samples 

collected from the Mathes wells are presented in Table 6-4. 

Only diiasolved inorganic compounds are reported by Mathes and 

discussesd. Also included in this table are the Primary 

Drinking Water Standards and State of Illinois Standards for 

the detected compounds. 

No federal standards for inorganic compounds were exceeded 

in any of the sample analyses. State of Illinois standards for 

iron, manganese, silver, and copper were exceeded in samples 

from certain locations. 

The State standards for iron (1.0 mg/L) and manganese (0.15 

mg/L) were exceeded in samples from locations G104S (16.9 mg/L 

iron, 1.78 mg/L manganese), G105S (22.0 mg/L iron, 3.41 mg/L 

manganese), and G106D (21.1 mg/L iron, 0.911 mg/L manganese). 

The State standard for silver (0.005 mg/L) was exceeded in the 

sample from location G104D (0.029 mg/L). The State standard 

for copper (0.02 mg/L) was exceeded in the sample from location 

G105S (0.032 mg/L). 
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COMPOSITE GROUNDWATER SAMPLING RESULTS 
INORGANIC COMPOUNDS 

CITY OF MORRISON, ILLINOIS 
JUNE 29-JULY 3, 1987 
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Sample 
Nunvber Compound 

Antimony 
Arsenic 
Barium 
Iron 
Lead 
Manganese 
Nickel 
Selenium 
Zinc 

Aluminum 
Barium 
Iron 
Lead 
Manganese 
Zinc 

Aluminum 
Arsenic 
Barium 
Iron 
Lead 
Manganese 
Nickel 
Vanadium 
Zinc 

Barium 
Iron 
Lead 
Manganese 
Silver 
Zinc 

Aluminum 
Arsenic 
Barium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Nickel 
Vanadium 
Zinc 

Measured 
Concentration 

(mg/L) 

0.050 R 
0.004 R 
0.033 
0.158 
0.012 
0.021 
0.020 
0.006 R 
0.013 

0.356 
0.068 
0.797 
0.034 
0.053 
0.031 

13.2 
0.007 R 
0.279 
16.9 
0.024 
1.78 
0.121 
0.011 
0.094 

0.051 
0.346 
0.014 
0.067 
0.029 
0.021 

12.3 
0.007 R 
0.221 
0.015 
0.020 
0.032 
22.0 
0.028 E 
3.41 
0.031 
0.025 
0.124 

Federal 
Drinking Water 

Standards* 
(mg/L) 

Illinois 
Drinking Water 

Standards** 
(mg/L) 

GIOID 

G102D 

G104S 

G104D 

G105S 

0.05 
1.0 

0.05 

0.01 

1.0 

0.05 

0.05 
1.0 

0.05 

1.0 

0.05 

0.05 

0.05 
1.0 
0.05 

0.05 

1.0 

0.15 
1.0 

1.0 

1.0 

0.15 
1.0 

1.0 

0.15 
1.0 

1.0 

1.0 

0.15 
0.005 
1.0 

0.02 
1.0 

0.15 
1.0 

1.0 

* 

R 
E 

Note; 

Primarj' Drinking Water Standards. 
Standards shown are from Illinois Administrative Code, Title 35, 
Subtitle C, Chapter 1, Part 301 (General Water Use and Public Water 
Supply). Standards are shown only where a federal standard does not 
exist cr is higher. 
Spike recovery was not within control limits. 
Concentrations exceed calibration range of the instrument for this 
specific analysis. 
Only dissolved inorganic compounds detected in the seimples are listed. 
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Table 6-4, Continued 

COMPOSITE GROUNDWATER SAMPLING RESULTS 
INORGANIC COMPOUNDS 

CITY OF MORRISON, ILLINOIS 
JUNE 29-JULY 3, 1987 

Sample 
Number 

G105D 

G105D 
(Duplicate) 

G106D 

Compound 

Barium 
Chromium 
Iron 
Lead 
Manganese 

Aluminum 
Barium 
Chromium 
Iron 
Lead 
Manganese 
Zinc 

Aluminum 
Arsenic 
Barium 
Cadmium 
Copper 
Iron 
Lead 
Manganese 
Nickel 
Vanadium 
Zinc 

Measured 
Concentration 

(mg/L) 

0.060 
0.012 
0.122 
0.008 
0.032 

0.091 
0.060 
0.026 
0.226 
0.004 
0.057 
0.012 

8.71 
0.013 R 
0.142 
0.003 
0.045 
21.1 
0.020 
0.911 
0.051 
0.018 
0.055 

Federal 
Drinking Water 

Standards* 
(mg/L) 

1.0 
0.05 

0.05 

1.0 
0.05 

0.05 

0.05 
1.0 
0.01 

0.05 

Illinois 
Drinking Water 

Standards** 
(mg/L) 

1.0 

0.15 

1.0 

0.15 
1.0 

1.0 

0.15 
1.0 

1.0 

* = Primary Drinking Water Standards. 
** = Standards shown are from Illinois Administrative Code, Title 35, Subtitle 

C, Chapter 1, Part 301 (General Water Use and Public Water Supply). 
Standards are shown only where a federal standard does not exist or is 
higher. 

R = Spike recovery was not within control limits. 
E = Concentrations exceed calibration range of the instrument for this 

specific analysis. 
Note: Only dissolved inorganic compounds detected in the samples are listed. 
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7 SURFACE WATER QUALITY 

Surface water and sediment samples were collected from Rock 

Creek and from the pond behind Volkmans/Ethan Allen during the 

sampling event on June 29-30, 1987. Three samples were 

collected from Rock Creek and one from the pond behind 

Volkmans/Ethan Allen. The samples were analyzed for HSL 

volatile organic compounds only and were analyzed using Method 

624. 

7.1 Surface water sampling results 

Each compound identified in the samples was either 

identified at concentrations lower than the detection limit or 

was detected in the blank. 1,1,1-TCA (3 ug/L) was identified 

in the pond water sample collected from behind Volkmans/Ethan 

Allen. The results of the surface water samples are presented 

in Table 7-1. 

7.2 Surface sediment sampling results 

The results of the analyses performed on the sediment 

samples are presented in Table 7-2. Three volatile organic 

compounds were identified in the sediment samples: methylene 
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Table 7-1 

SURFACE WATER SAMPLING RESULTS 
VOLATILE ORGANIC COMPOUNDS 

CITY OF MORRISON, ILLINOIS 
JUNE 29-30, 1987 

Concentration (uq/L) 
Sample Detection 
Number Compound Measured Limit 

SlOl Methylene chloride 
Acetone 

S201 Acetone 

1,1,1-TCA 

5301 Methylene chloride 

5302 Acetone 

S302 None 
(Duplicate) 

4 J 
57 B 

6 JB 
3 J 

3 J 

3 JB 

BDL 

5 
10 

10 
5 

5 

10 

B = Compound was also found in the blank. 
J = Estimated value, below detection limits. 
BDL = Below detection limit. 
1,1,1-TCA = 1,1,1-Trichloroethane 
NOTE: Only compounds detected in the samples are listed. 

Source: Mathes, 1987 
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Table 7-2 

SURFACE SEDIMENT SAMPLING RESULTS 
VOLATILE ORGANIC COMPOUNDS 

CITY OF MORRISON, ILLINOIS 
JUNE 29-30, 1987 

Sample 
Number 

SlOl 

S201 

S301 

S302 

S302 
(Duplicate) 

Compound 

Methylene chloride 
Acetone 
Total solids 

Methylene chloride 
Acetone 
2-Butanone 
Unknown 
Unknown 
Total solids 

Methylene chloride 
Acetone 
Total solids 

Methylene chloride 
Acetone 
Total solids 

Methylene chloride 
Acetone 
Total solids 

Units 

ug/kg 
ug/kg 
percent 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
percent 

ug/kg 
ug/kg 
percent 

ug/kg 
ug/kg 
percent 

ug/kg 
ug/kg 
percent 

Concentration 

Measured 

21 
31 
80.2 

35 
29 
11 
4 
18 
79.8 

18 
40 
80.4 

10 
48 
75.7 

4 
27 
75.8 

B 

B 

J 
J 

B 

B 

J 
B 

Detection 
Limit 

5 
10 

5 
10 
10 

5 
10 

5 
10 

5 
10 

B = Compound was also found in the blank. 
J = Estimated value, below detection limits. 
Note: Only compounds detected in the samples are listed. 

Source: Mathes, 1987 
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chloride, acetone, and 2-butanone. Acetone was also detected 

in the blank and is considered a laboratory contaminant. The 

samples collected are identified as: SlOl, "up-gradient" of 

the site; S201, the pond sample; S301, "down-gradient" and 

adjacent to the city well field; and S302, "down-gradient" of 

the site. 

Methylene chloride was the most consistently found compound 

in the sediment samples. Methylene chloride was detected in 

each of the samples at concentrations ranging from 4 ug/kg (at 

S302) to 35 ug/kg (at S201). The other compound identified, 

2-butanone, was found at location S201 at a concentration of 11 

ug/kg. Two unknown organic compounds were also detected at 

this location at estimated concentrations of 4 ug/kg and 18 

ug/kg, respectively. Methylene chloride and 2-butanone are 

commonly identified as laboratory contaminants. 
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CONCLUSIONS 

The following conclusions are based on the results of the 

Phase I investigation. 

1. The hydrogeologic system present beneath the City of 
Morrison is not fully defined based on present data. In 
general, sands and gravels overlie the Silurian bedrock 
surface in the sourthwestern portion of the city, and 
finer-grained silts and clays overlie the Silurian bedrock 
in the northeastern part of the city. The Silurian bedrock 
surface appears to be highly irregular, but in general 
slopes towards the southwest. 

2. An unconfined aguifer appears to be present across the site 
in the Niagaran-Alexandrian dolomite. A strong degree of 
hydraulic connection appears to be present between the 
sands and gravels and the Niagaran-Alexandrian dolomite in 
the southeastern portion of the city. A perched water 
table may be present in the lower permeability silts and 
clays in the northeastern portion of the city. 

3. Evaluation of groundwater level data indicates that the 
general direction of groundwater flow is to the southeast. 
It is not known, on a more local scale, how Rock Creek 
influences groundwater movement. Accurate groundwater flow 
velocities could not be calculated due to a lack of data. 
Using estimated values of effective porosity and hydraulic 
conductivities, based on observations during drilling/well 
development operations, and the calculated groundwater 
gradient, flows velocities are believed to range from 
approximately 2 to 21 feet per year. 

4. A soil gas investigation conducted by Tracer Research 
Corporation indicated a potential source area may be 
located in the vicinity of the northwest corner of the 
General Electric building. A possible plume of organic 
compounds trending southeast was identified from this 
location. The highest soil vapor concentrations detected 
were 5700 and 4800 ug/L of TCE at sampling locations having 
corresponding HNU readings of 500 and 100 needle deflection 
units, respectively. 

5. A total of ten volatile organic compounds were detected in 
groundwater samples collected from the eight Mathes wells, 
from City Well Nos. 1, 3, and 4, and from the GE Carnation 
well. The greatest concentrations and number of compounds 
were detected in the sample from well G105D which is 
located on the southwest end of the General Electric 
building and screened in the shallow bedrock. The highest 
concentrations detected at this location (14,000 and 17,000 
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ug/L) were for the compounds trichloroethene (TCE) and 
1,1,1-trichloroethane, respectively. Duplicate samples 
froTi this location indicate similar concentrations. 

TCE was detected in City Well Nos. 1 and 3, in the GE 
Carnation well, and in Mathes wells GIOID and G105D (and 
duplicate). This compound was not detected in any of the 
shallow wells, in the wells in the northeastern part of the 
city (G106D and City Well No. 4), or in the wells located 
adjacent to the Fairgrounds Landfill (G104S and G104D). 

Results from the discrete interval sampling event (GIOID) 
indicate that the greatest zone of impacted groundwater in 
the vicinity of the city well field (City Well Nos. 1, 2, 
and 3) is along the top of the Maguoketa shale. 

There were no semi-volatile organic compounds positively 
identified in the Mathes-installed wells. 

None of the groundwater samples collected from the 
Mathes-installed wells contained inorganic compounds that 
exceeded Primary Drinking Water standards. Some compounds 
exceeded standards promulgated by the State of Illinois. 

Analytical results from the samples collected from Rock 
Creek did not indicate the presence of any volatile organic 
compounds. Methylene chloride was detected in all the 
sediment samples collected from Rock Creek. The surface 
water and sediment samples collected from the pond behind 
Volkmans/Ethan Allen did indicate the presence of volatile 
organic compounds. A concentration of 3 ug/L 1,1,1-TCA was 
identified in the water sample. Methylene chloride (35 
ug/kg) was identified in the sediment sample. Also 
detected in the sediment sample were two unknown compounds 
(4 and 18 ug/kg) and 2-butanone (11 ug/kg). These 
compounds detected in the sediments may be laboratory 
artifacts. 

Soil gas readings were also detected in the vicinity of the 
Fairgrounds Landfill. Although no volatile organic 
compounds were detected in the groundwater samples from the 
deep well installed at this location (G104D), organic 
compounds may potentially be present beneath this area, 
only at a depth lower than was monitored. Results from the 
discrete interval sampling (GIOID) indicate that the 
greatest concentration of organic compounds in groundwater 
are on top of the Maguoketa shale. If the organic 
compounds have continued to migrate down-gradient from the 
city well field, they may also be present at this location 
above the Maguoketa shale. 

Very little hydrogeological or chemical information has 
been accumulated around the city, with the exception of a 
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northwest-southeast trending transect between the 
Fairgrounds landfill and the Wetlands Area, and the 
northwest-southeast trending transect between City Well No. 
4 and the guarry. Concentrations of volatile organic 
compounds (40 ug/L 1,1,1-TCA) were detected in a 
groundwater sample from the GE Carnation well. However, 
there is no information to indicate if another potential 
source area is present. 

Groundwater impacted by volatile organic compounds does not 
appear to be present in the northern portion of the city, 
in the vicinity of the Presto landfill and City Well No. 4. 
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RECOMMENDATIONS 

The following recommendations are based on the data and 

conclusions presented in this report. Remedial action 

alternatives are recommended to address the presence of organic 

compounds in the groundwater in City Well Nos. 1. and 3. Site 

investigation activities are also presented to more fully 

interpret hydrogeologic conditions, and to evaluate potential 

source area(s) and migration pathways. Additional 

hydrogeologic information is considered necessary to examine 

fluid transport rates and mechanisms. 

9.1 Site investigations 

1. A business inventory of manufacturing and/or industrial 
facilities that may have used TCE in the past in and around 
the City of Morrison should be conducted. The purpose is 
to identify other potential source areas of TCE. 

2. A soil gas survey should be conducted to investigate any 
facilities identified during the business inventory that 
have a history of using TCE. If elevated soil gas values 
are obtained, soil samples should be collected at discrete 
intervals to a depth of 5-10 feet. The samples would be 
screened with air monitoring instruments and selected 
samples analyzed for volatile organic compounds. 

3. A soil gas investigation should also be performed along the 
length of the north side of the General Electric facility, 
between General Electric and Vollanans/Ethan Allen. The 
survey should also extend along the length of the north 
side of the Volkmans/Ethan Allen facility, along the 
railroad easement, to evaluate potential spill areas. 
Figure 9-1 presents the approximate location proposed to be 
covered by the soil gas survey. Railroad sidings in the 
city should also be investigated as these areas are 
typically used for transfer of industrial liguids. By 
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investigating these areas, additional source(s) may be 
identified. As previously mentioned, if elevated soil gas 
values are recorded, soil samples should be taken at 
discrete intervals and analyzed for volatile organic 
compounds. 

A seismic survey should be performed in the southern and 
western portion of the city. The purpose is to map bedrock 
topography and the top of the Maquoketa shale to provide 
three-dimensional correlation with geologic profiles. The 
seismic survey would identify low areas on the bedrock 
surface, which are potential migration pathways for the 
organic compounds. Figure 9-1 shows the recommended area 
of coverage by the seismic survey. 

Two wells should be installed in the vicinity of City Well 
No. 1. The purpose of these wells is to evaluate the 
potential for TCE up-gradient of the city well field, and 
to test the confining nature of the Maquoketa shale. One 
well would be screened in the Maquoketa shale, with a seal 
above and below the screen, to monitor for the presence of 
organics in this unit. Information would also be gained 
about the hydraulic nature of the shale. Samples would be 
collected during drilling and scanned for the presence of 
fractures and zones of higher permeability. The second 
well would be placed in an up-gradient position from City 
Well No. 1 and screened just below the Maguoketa shale, in 
the deep aquifer. The purpose of this well is to determine 
if the volatile organics detected in the samples from 
monitoring well G105D are migrating through the Maguoketa 
shale and entering the deep aguifer from an up-gradient 
position. Soil/core and groundwater samples should be 
collected from these locations to gather geologic 
information. The proposed locations of these wells are 
shown in Figure 9-1. 

Additional test boreholes around the city should be drilled 
and monitoring wells installed to obtain subsurface 
information. The approximate locations of these wells are 
presented on Figure 9-1. The results of the soil gas and 
seismic surveys could influence the specific locations of 
these wells. The wells would be used for geologic logging, 
soil and groundwater sampling, and aquifer testing. Some 
of the wells could also be constructed as recovery wells to 
control the movement of impacted groundwater in the 
vicinity of G105D. 

One well should be located in the vicinity of the 
Fairgrounds landfill and extend to the top of the Maguoketa 
shale. The purpose is to monitor groundwater on top of the 
Maquoketa shale. Another well should be located between 
the city well field and the General Electric facility and 
extended to the top of the Maquoketa shale. Discrete-
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interval samples should be collected from this well to 
evaluate the movement of the potential organic plume from 
the area around G105D to the city well field. 

Other wells should be located in areas where low points 
occur on the bedrock surface as identified during the 
seismic survey. These lowpoints would be good locations 
for recovery wells. In addition, a well should be 
installed adjacent to well G105D and continuously sampled 
to the top of the Maquoketa shale. This borehole would 
evaluate the vertical extent of organic compounds in this 
area. A well located on the south side of Rock Creek, in 
an east-west line with the city wells, should be installed 
to iTionitor groundwater movement and possibly the movement 
of organic compounds in this direction. The other wells 
placed around the city would also be used as piezometers to 
indicate groundwater flow directions in the shallow aquifer 
and the extent of migration of the organic compounds. 

The size potential and extent of the source area located 
adjacent to the General Electric facility should be 
evaluated. This can be accomplished by drilling shallow 
test boreholes in a radial pattern around G105D and 
analyzing selected samples for volatile organic compounds. 
The samples to be analyzed would be chosen based on air 
guality instrument readings. 

The locations of the storm and sanitary sewer network 
around the city should be investigated. It is possible 
that these are acting as migration pathways or conduits for 
organic compounds. (The City of Morrison water treatment 
plant is located down-gradient of the city well field and 
the potential source area at G105D). 

9.2 Remedial action alternatives 

The following remedial actions are proposed assuming that 

the investigations from Section 9.1 are conducted. 

The first remedial action is proposed assuming that 

volatile organic compounds are present only in the shallow 

bedrock and surficial aquifer and not in the deep aquifer 

beneath the Maquoketa shale. This can be tested by 
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installing a well screened beneath the Maquoketa shale, 

up-graclient from the city well field as proposed above in 

Recommendation No. 5. 

The second remedial action proposed is based on information 

obtained from the seismic survey proposed in Recommendation No. 

4. The: seismic survey would identify low areas on the bedrock 

surface that may be potential collection areas for TCE and 

associated compounds. 

The following is a list of remedial actions recommended 

to address the organic compounds detected in City Well Nos. 1 

and 3 in the City of Morrison. 

Recomplete City Well Nos. 1 and 3 into the Maquoketa shale 
with a smaller diameter casing to seal off the Niagaran-
Alexandrian dolomite from the underlying hydrologic units. 
This can be accomplished by setting a drillable plug in the 
casing at a depth just below the bottom of the Maguoketa 
shale. A packer is then placed at the base of the hole; 
the casing is set and the hole is then pressure grouted to 
the surface. 

The purpose of this remedial action is to seal the city 
water supply wells from the upper aquifer, which is 
considered to be hosting the organic compounds. The 
organics are believed to be traveling down the existing 
well casings and impacting the deeper aquifer. By properly 
casi.ng off the upper material, the organic compounds will 
be sealed in the upper aquifer and prevented from impacting 
the city water supply. 

Recovery wells should be installed in the vicinity of G105D 
to intercept the migration of volatile organic compounds. 
The area around G105D has been identified as a potential 
source for the organic compounds found in City Well Nos. 1 
and 3. Because the extent of the source area has not been 
determined, recovery wells can be used to control the 
migration of organic compounds away from this area until 
further investigations can be implemented to evaluate the 
nature and extent of the source area. 
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INTRODUCTION 

Tracer Research Corooration (TRC) performed a soil gas 

investigation from May 2 to May 8, 1987 in the city of Ma'rison 

located in Whiteside County, Illinois. The investigation was 

performed under contract to John Mathes S. Associates. 

A total of 60 soil gas samples were collected and analyzed 

to determine the source and extent of subsurface contamination. 

Soil gas samples were collected at depths ranging from 2 to 5 

feet and were analyzed for the fo1 lowing halocarbon compounds: 

1 1 1 , l-Trichlorotrifluoroethane (P-1 13) 
1,1,1-Trichloroethane (TCA) 
Trichloroethene (TCE) 
Tetrachloroethene (PCE) 

Soil gas normally contains background levels of halocarbon 

contamination which are mainly a function of ambient air 

concentrations of volatile organic compounds (VOC's>. When 

interpreting the results from a soil gas investigation, 

background contamination needs to be distinguished from levels o f 

contamination that may be significant in terms of soil or 

groundwater contamination. The level of significance is both 

compound and site specific, and is established by considering the 

concentration of the contaminant in the ambient air, the 

concentration in the soil gas in areas believed or known to be 

clean, and TRC's previous experience 'jnder similar conditions. 

At this i nves t i g a *" 1 o n site, the following concentrations of 

halocarbons were interpreted as being significant: 

TCE - 0.01 ug/L 

TCA - 0.01 ug/L 
PCE - 0.01 ug/L 
P-113 - 0.1 ug/L 

These levels of siQnific^oce indicate areas which may be 

underl^. I'T bv qroi.;ndwfltf?:" ^-r scil contamination. 
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BACKGROUND ON THE METHODOLOGY 

The presence of volatile organic chemicals (VOCs) in shallow 

soil gas indicates the observed compounds may either be in the 

vadose zone near the probe or in groundwater below the probe. The 

soil gas technology is most effective in mapping low molecular 

weight halogenated solvent chemicals and petroleum hydrocarbons 

possessing high vapor pressures and low agueous solubilities. 

These compounds readily partition out of the groundwater and into 

the soil gas as a result of their high gas/liguid partitioning 

coefficients. Once in the soil gas, VOCs diffuse vertically and 

horizontally through the soil to the ground surface where they 

dissipate into the atmosphere. The contamination acts as a 

source and the above ground atmosphere acts as a sink, and 

typically a concentration gradient develops between the two. The 

concent r a •; i on gradient in scil gas between the source and ground 

surface niay be locally distorted by hydrologic and geologic 

anomalies (e.g. clays? perched water); however, soil gas mapping 

generalIv remains effective because distribution of the 

contaminat, ion is usually broader in areal extent than the local 

geologic barriers and is defined using a large data base. The 

presence of geologic obstructions on a small scale tends to 

create anomalies in the soil gas-groundwater correlation, but 

generally does not obscure the broader areal picture of the 

contaminant distribution. 
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SAMPL I N(T AND ANALYTIC PROCEDURES 

Tr.jicer Research Corn oration utilized an analytical field van 

which w,is equipped with two gas chromatographs and two Spectra 

Physics SP^270 computing integrators. In addition, the van has 

two bu:It-in gasoline oowered generators which provide the 

electrical power (110 volts AC) to operate all of the gas 

chromatographic instrtiments and field equipment. A specialized 

hydraulic mechanism consisting of two cylinders and a set of jaws 

was used to drive and withdraw the sampling probes. Probes 

consist of 7-foot lengths of 3/^ inch diameter steel pipe which 

a r e fitt:ed with detachable drive points. A hydraulic hammer was 

used to assist in driving probes past cobbles and through 

unusua11y hard so i 1 . 

Soil gas samples were collected by driving a hollow steel 

probe tc a depth between 2 feet and 5 feet into the ground. The 

above-ground end of the sampling probes was fitted with a steel 

reducer and a length of polyethylene tubing leading to a vacuum 

pump. Five to 10 liters of soil gas was evacuated from the 

formaticn with a vacuum oump. During the soil gas evacuation, 

samples were collected bv inserting a syringe needle through a 

silicone rubber segmen*- in the evacuation li ne and down into the 

steel probe. Ten milliliters of gas were collected for immediate 

analysis in the TRC analytical field van. Soil gas was 

subsampled (duplicate iniections) in volumes ranging from 1 ul to 

2 ml , depending or, the VOC concentration at any particular 

1 o c a t i o T'. 

A gas chromatograph equipped with an electron capture 

detector was used for analyses of F-113, TCA, TCE and PCE. 

Nitroqen was used as the c a r r i e r gas. 
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LI!:1JJS OF DETECTION 

Detection limits are a function of the injection volume as 

well as the detector sensitivity for individual compounds. Thus, 

the detection limit varies with the sample size. Generally, the 

larger the injection size the greater the sensitivity. However, 

peaks fo" compounds of interest must be kept within the linear 

range of the detector. If any compound has a high concentration, 

it is necessary to use small injections, and in some cases to 

dilute t'-ie sample to keep it within linear range. This may cause 

decreased detection limits for other compounds in the analyses. 

The detection limits range down to 0.00005 ug/1 for compounds 

such as TCA and PCE depending on the conditions of the 

measurement, in particular, the sample size. If any component 

being an.slyzed is not detected, the detection limit for that 

compound in that analysis is given as a "less than" value (e.g. 

<0.0001 ug / 1 ) . This number is calculated from the current 

response factor, the sample size, and the estimated minimum peak 

size ( a r o a ) that would have been visible under the conditions of 

the measurement. 
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Ul 
QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES 

Tracer Research Corporation's normal quality assurance 

procedures were followed in order to prevent any cross-

contamination o f soil gas samples. 

Stee'.. probes a r e used only once during the day and then 
washed with high pressure soap and hot water spray or 
stean-c1eaned to eliminate the possibility of cross-
cont .ami na t i on . Enouah probes a r e carried on each van to 
avoicj the need to reuse any during the day. 

Prob<? adaptors (steel reducer and tubing) a r e used once 
during the course of the day and cleaned at the end of each 
working day by baking in the GC oven. The tubing is 
repliiced periodically as needed during the job to insure 
cleanliness and good fit. 

Silicone tubing (connecting the adaptor to the vacuum pump) 
is replaced as needed to insure proper sealing around the 
syringe needle. This tubing does not directlv contact soil 
gas 'jamp 1 es , 

Glas=. syringes are visual Iv used for only one sample per day 
and are washed and baked out at night. If they must be 
used twice, they a r i ^ purged with carrier gas 'nitroqen'^ and 
bak "C out between prrtie samplings. 

Septc, throuqn which soil gas samples are injected into tne 
chroriatograph a r e replaced on a daily basis to prevent 
possible gas leaks from the chromatngi-aphic column. 

Analytical instruments a r e calibrated each day by the use 
of chemical standards prepared in water by serial dilution 
from commer cially available pure chemicals. Calibration 
checks a r e also run after approximately every five soil 
gas sampling locations. 

2 cc subsampling syringes a r e checked for contamination 
prior to sampling each day by injecting nitrogen carrier 
gas into the gas chromatograph. 



T r a c e r P l e s e a r c h C o r p o r a t i o n 

IL 

All sampling and 2 cc subsampling syringes are decontami­
nated each day and no such eguipment is reused before being 
decontaminated. Microliter size subsampling syringes a r e 
reused only after a nitrogen carrier gas blank is run to 
inspire it is not contaminated by the previous sample. 

Soil gas pumping is monitored by a vacuum gauge to insure 
that; an adeguate gas flow from the vadose zone is 
mairtained. A negative pressure (vacuum) of 2 in. Hg 
less, than the maximum capacity of the pump (evacuation 
rate >0.02 cfm) usually indicates that a reliable gas 
sampile cannot be obtained because the soil has a very low 
air permeability. 
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JUi 

RESULTS 

A total of 60 soil gas samples were collected in the city of 

Morrison, Illinois. Analytical data from the investigation is 

summarized in Appendix A. Figure 1 is a map showing the soil gas 

sampling locations. Figures 2 through 5 a r e isoconcentration 

contour maps for TCE, TCA, PCE and F-113, respectively. 

Concentrations were contoured on an order of magnitude interval. 

The primary objective of the investigation was to locate the 

source of contamination leading to elevated levels of VOC's 

detected in city wells **1, *^2, and tt3. This was accomplished by 

sampling in the vicinity of three potential sources: Wetlands 

Area, Presto Landfill and the Fairgrounds Landfill. In addition 

soil gas samples were collected in the vicinity of city wells #1, 

**2, #3 and #"4. Soil gas samples were also collected south of the 

Wetlands Area. 

The highest concentrations of VOC's in the soil gas samples 

were detected in the southern portion of the Wetlands Area. Of 

the quantified VOC's, TCE was detected in the highest 

concentrations, with the highest amount detected at sampling 

location SG-32 (5200 u g / L ) . Contamination decreased to the south 

from SG-32 but again increases at soil gas locations SG-^2, SG-A3 

and SG-^-+. This suggests that a second source of contaminants may 

be present in the vicinity of these sampling locations. 

Based on the plume geometry generated from the soil gas 

data, the contamination appears to be migrating towards the 

south/southeast. In the soil gas. TCE extends at least to SG-A^ 

where 12 ug/L of TCE were detected. This, however, does not 

necessar. Iv indicate *"he extent of underlying TCE groundwater 

contamination. It is possible that contamination in the 

groundwater extends as f a r south as the city wells at levels not 

reasonable to be detected in the soil gas. Also, a clay laver. 



Tracer Researct-i Corporation 

encountered approximate1v M feet beneath the ground surface, may 

restrict the vertical movement of VOC vapors from the 

contaminated groundwater to the surface. This would cause a 

decrease in the ratio of concentrations of VOC's in the soil gas 

to groundwater. 

Sicgnificant levels of VOC ' s were detected in the vicinity of 

city wells #1, 4*2 and ^ 3 . These levels of contamination are 

likely related to contamination from the Wetlands Area although 

soil gas analysis could not confirm this, Soil gas samples 

collected in the vicinity of the Presto Landfill and city well **̂  

did not contain significant amounts of quantified VOC's. 



T r a c e r P l e a e a r c H C o r p o r a t i o n 

CONCLUSIONS 

The results from this investigation indicate sources of VOC 

con t am i n<s t i on in the south portion of the Wetlands Area with the 

highest levels of contaminants detected at sampling locations SG— 

32 and SG-34. Contamination decreases south of these locations 

but theri increases in the vicinity of SG-'^^ . Contamination 

emanatincj from these areas extends sou th-southeast towards city 

wells #1, #2 and #3. The soil gas contaminant plume could not be 

traced fr-om the wetlands area to the wells possibly because of 

the vapcr restricting clay layer. A groundwater contamination 

plume may extend beyond that defined by soil gas at 

c o nc en t r c. t 1 ons lower than can be detected above background in the 

soil gas. Significant VOC contamination in the soil gas was not 

detected in the vicinitv of city well ••'̂  and the Presto Landfill. 
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A P P E N D I X A : CONDENSED DATA 

1 0 
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APPENDIX B 

GEOLOGIC LOGS 



CITY OF MORRISON 

NON- RESPONSIVE

NON- RESPONSIVE



GEOLOGIC LOG 
SERIAL NO. GL. 
PAGEi_OF_l 

G105S BORING NO. 
DATE/TIME -CITARTED 6-22-87/0820 
PROJECT NAME Morrison Phase 1 RI 

ELEV 

PROJECT NO. 12872832 

MAJOR TASK _ i ^ SOBTASK 
DRILLING METHOD Ifi) Air Rotary 

Ul 

•u 
xi .-̂  
W 

OH] 
H 

•-] 
U 

Ex 

n 
CO (OM 

Six 
W E H 

> 
o 
o 

^SAMPLE_ 
RETAINED 

I 
(X 

W H 
. J 1-^ ' iJ 
0« W M 
£ (Q o ; 
^ 2 M 
CO i4 CO 

CLASSIFICATION SYSTEM:. 
. Unified 

SAMPLE DESCRIPTION 

O 

QCJ 
04 

o 
• — 

-5 

w 

w 

M 

•10 

4̂ 
W 
Q 
O 

M 

•15 

—20 

^—25 

JL 

0' Gravel; Dark Brown Silty 

SAND, Trace Gravel FILL 

CONCRETE & 3* 

Dark Brown Silty Fine SAND, 

SM (Moist) 

SAA, Wet 

Dark Brown Silty Fine SAND 

Trace Clay, SM; Wet 

6 " 

3 ' 

3 . 5 * 

fELL INSTALLED: YESJLNO. 
COMMENTS 

DATE/TIME OF COMPLETIONS 
BORING 6-22-87/1000 

WELL INSTALLATIQN.^-22-8^/^^°° 
GEOLOGIST SIGNATUFIE WELL PROTECTION 6 - 2 2 - 8 7 / 1 2 0 0 



JOUM MATHES & ASSOCIATES, INC. 

GEOLOGIC DRILLING COMMENTS 

JMA PROJECT NO. 12872832 

PAGE 2 a f _2_ 

BORING NO- "̂ 1̂ 55 IJATF G-22-87 

REMARK NO. REMARKS 

Enco'antered hzO 3 11.0' 

Driller i nd i ra t-i ng hinwin nn fnp nf hj <-

Pulled rods out § 20', hole collapsed to 8.0' started new holp 3.0' M 

In new hole G105S installed 22' of 8" casing to hold hole open. 

Continued to advance hole 

@ 53.0' still in silty sand (no rock) decision to install 

well; backfill to 23.0'. Pnllpd rnt^c,; hnip r-oH^pgpH 1-n 7-̂  ni 

WATER LEVELS 

REFERENCE POINT 

Ground Surface 

DATE 

6-22-87 

TIME 

0840 

DEPTH 
(FT.) 

11.0 

COMMENTS 

During Drilling 

TECH.i 

CM 

1 
^ 1 



WATER SAMPLING DATA 
SERIAL NO. WS O O O D 9 
P A G E _ O F _ 

SAMPLE LOCATION NO- '7~7Z77 
OR BORING/WELL NO. ^I(^ ' i> 

PROJECT NAME [ ' 'Ua r r . s^^ p ^ i , R r 

P RO J ECT NO. I Z B 7 Z&3Z- MAJOR TASK ^ ^ q */ ' SUBTASK 

TECHNICAL CREW C • /V^u^e^^er I y) ^ o ^ ^ p o r T 

DATE J u A i 2a P ) l FORM COMPLETED BY d ^ y ^ ^ / ^ g ^ 

WEATHER ^ a ^ y ^ f LEVEL OF PROTECTION A B C/D) * 

MEASURING POINT TO p o<̂  ft^er METHOD OF MEASUREMENT ^-^^ 

MEASURING POINT ELEV. INITIAL WATER LEVEL ELEV. 

SAMPLING METHOD TePUis/ ô.> le'- INITIAL WATER LEVEL __fL;̂ Jl;̂ :__:r̂ 2̂. 

SPECIAL SAMPL::NG METHODS -T^y^.^ 

TIME ELAPSED/FINAL DEVELOPMENT/PURGING 3 o ^ , ^ TECHNICIAN .^^^l^^/^ 

SAMPLING DEPTH TNTPRVAT. F-t^f^ i ^ r H PUMPING RATF./SAMPLING " 

WATER QUALITY 
INSTRUMENTS USED SERIAL NO. CALIBRATION REFERENCE 

1-(:>ri"0N ^ l O pU Vlt^Tg. Z Z I O 

/ 3 
/-T 

' I—"——~ a — 

2.y.sx s-c-7 ii/^eT&r 
• ^ 3 -

) Z 4 / J 
^•Y5_L L:>">s^al^e.j g x y ^ e > / >tA&Tfê  -?^^'^ '^ ' >C£ y S T b , 0 . y^Qgr £«^i.^r^TiQ.. la l̂oatfK 
4 . 

5 . 

FINAL WATER QUALITY 
INSTRUMENT READINGS 

l:i.5 TEMP ( ° C ) 

CONDUCTIVITY fumho.q /cm) ^ ^ X iO' 

PH 6 . 9 8 

EH W £ 

D . O . ( m g / 1 ) 

OTHER 

-f.^9 

DUPtieATE WATER SAMPLING 
DATA INSTRUMENT READINGS 

TEMP ("Cl 
CONDUCTIVITY 
PH 
EH 

D.O. 

139 
(mg/1) 

13-5-
(umhos/cnn). 

3.^1 

03 ycio' 

TECHNICIAN. ^^-^ TIME START J7li_ TIME FINISH /7VZ. 

SAMPLE COLLECTION PERIOD: ciTART /7/f STOP J J d j ^ TECHNTrTAN ^ ^ ^ 

*NOTE: FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN 

FOR DETAILS. 



SERIAL NO. 
PAGE OF 

WS 

TOTAL VOLUME WATER COLLECTED ^ TOTAL NO. OF CONTAINERS,.^ 
FIELD FILTERED: YES.rrtJb_ TIME/7Jk3_ TECH._^f:L^FILTER TYPE ̂ iMi^{^^ 
SAMPLES COOLED DURING COLLECTION PERIOD: YEScrTfJOi. 

SAMPLE CONTAINERS 

QUANTITY 

"^O^lt . 

Hn^L 
' ^ / ^ C ^ 

y^ot^ 
11-
( L . 

/ <r-/»t^ 

CONTAINER 
MATERIAL 

^W/t t \ 
i t 

n 
If 

Pt-A^nc 
'f 

I S 

SAMPLE LABEL 
SERIAL NO-

<o^<?o ZO 

1 

''-Y 
I t 

v:> 
OV 

/ ^ ^ 
{/ ll. 
V 

PRESERVATIVES 

— 

— 

/ / A / ^ ^ 

///vy^^ 

COMMENTS 

L' / . / 

(^,fi 

S/̂ Pr 
BN)f\ 
k\^.r(n^i -for/H-.-
/iir-r/tt-i - / ? ' / ! 

f i ^ ir,/^i Ih/fl^f-i */~-^ 

DOCUMENTATION 

TECHNICIAN SAMPLE CONTAINERS SEALED: YES_NO_ TIME_ 
SAMPLE SHIPPING CONTAINER SEALED & PACKED: 
LAB ANALYSIS REQUEST FORM: 
CHAIN OF CUSTODY FORM: YESjrrNO_ TIME_i:2S_ SERIAL NO. L^i.<' TECff O ^ 

YESrlTNO TIME 2do«. TECH^dl! 
YES,;:rNO_ TIMEi£t£6_ SERIAL N0/4̂ ;̂fefei:TECH-_f 

.-^^hi^lT. 

COMMENTS: 



GEOLOGIC LOG 
SERIAL NO. GL. 
PAGEl_0F_2_ 

6-23-87/0730 
BORING NO. G102D . 
DATE/TIME STARTED 
PROJECT NAME __Jlorr̂ isori_Phase 1 Ri 

ELEV-. DRILLING METHOD (S) 

PROJECT NO. 12872832 
MAJOR TASK 2?q? SUBTASK 

A i r R o t a r y 

H 

W 
O4 

u 

0! 
U 
0) 

TJ 
f-A 

a 
OJ 

u 
M 

Q 

EH 
O4 
U 
Q CO 

W > 

0 4 U 

COM 

- 1 0 

•20 

• ^ 

i r 

a a o 
X 

M 

^A 

cz)E-< 

30 

— 4C 

1—50 

SAMPLE^ 
RETAINED 

P4 M 

Ul 

M 
Oi 

u 
CO 

CLASSIFICATION SYSTEM: 
U n i f i e d 

SAMPLE DESCRIPTION 

0 - 6 " T o p s o i l , D a r k e r R e d - B r o w n 

C l a y e y SILT T r a c e S a n d , ML, 

L o e s s , Dry 

(SAA) 

Gray-Brown @ 20' Moist 

Gray-Brown Clayey SILT Trace 

Sand, LOESS, ML, Moist-Wet 

SAA 

o 
M 

04 ri; 

Q C J 

6 " 

2 0 ' 

<*4 
(0 
•P 

o 

c 

WELL INSTALLED: YESJLNO. 

COMMENTS 

GEOLOGIST SIGNATURE 

DATE/TIME OF COMPLETIONS 
BORING 6-23-87/1200 
WELL INSTALLATION.6-23-87/1730 
W E L L P P n T W r ^ T O M 6 - 2 3 - 8 7 / 1 7 3 0 



JOHN MATHES & ASSOCIATES, INC. 

GEOLOGIC DRILLING COMMENTS 

BORING NO. G102D JMA PROJECT NO._J^2SXZSi2_ 

PAGE_2 of 2 

DATE 6-23-87 

REMARK NO. REMARKS 

Encountered soil unit water (3 ?1.0'. 

@ 50.0' pulled rods, hole col]ap<^f^d tn 22.Oil went in w/50' of 

8" casing (not grouted) 

Continued open hole drilling in <=:ni-̂  harder drilling. 

WATER LEVELS 

REFERENCE POINT 

Ground Surface 

. — 
DATE 

6 - 2 3 - 8 7 

TIME 

0815 

DEPTH 
(FT.) 

21 . 0 ' 

COMMENTS 

Diiri ng n r i 1 1 i nq 
^ J 

TECH.I 

r.M 

; 

1 
1 



^ ( ^ 
GEOLOGIC LOG 

SERIAL NO. 

P A G E i O F _ 2 _ 
GL. 

BORING NO. . GIOID 

6 - 1 9 - 8 7 / 0 6 0 0 DATE/TIME STARTED 
PROJECT NAME M o r r i s o n Rhase 1 Ri 

ELEV.. DRILLING METHOD 

PROJECT NO. 12872R32 

(S) 
MAJOR TASK 2292 

Ai r Ro ta ry 
SUBTASK 

04 

in 

u 
01 
Tl 
U 

M 

Q 

EH 

H 
Q W 

W> 

COM 

P4M 

Scu 
CO E H 

u > o 
CJ 

^ SAMPLE^ 
RETAINED 

• D M > 

w »:3 
• J h ^ < 
O l w M 
S cq « 

CO h^ CO 

C L A S S I F I C A T I O N SYSTEM: 
U n i f i e d 

SAMPLE DESCRIPTION 

E L . 

O 

u 
H Z 
0**t 
M X 
O O 

(fl 
•P 

Ol 

o 

c 

§ 
Brown L i m e s t o n e , Porous 

-30 

-35 

-40 

H 

M 

-4S 

I—5C 

(Driller estimate 100 gpm) 

S.A.A 

WELL I N S T A L L E D : Y E S A NO. 

COMMENTS 

DATE/TIME OF COMPLETIONS 
BORING 6 - 1 9 - 8 7 / 1 4 3 0 

WELL INSTALLATION-f^ -?5-R7/1500 

GEOLOGIST SIGNATURE WELL PROTECTION 6 - 2 5 - 8 7 / 1 5 0 0 



JOtOJ MATHES & ASSOCIATES, INC. 

GEOLOGIC DRILLING COMMENTS 

GIOID JMA PROJECT NO. ^2872832 

PAG£_::_of _£ 

BORING NO. DATE. 6-19-87 

REMARK NO. 

8 

9 

REMARKS 

0 ND w/HNU 

0 ND w/HNU 

^ 

( 

WATER LEVELS 

REFERENCE POINT DATE TIME DEPTH 
(FT-) 

COMMENTS 

•• 

TECH.; 

d 

{ 



UI^Ul^ 
GEOLOGIC LOG 

S E R I A L NO. GL. 

P A G E _ 1 0 F ^ 

BORING N 0 . _ _ ;102D 

DATE/TIME STARTED 6 - 2 3 - 8 7 / 0 7 3 0 

PROJECT NAMli: ^ M o r r i s o n Phase 1 RI 

ELEV DRILLING METHOD (S) 

PROJECT NO. 
MAJOR TASK _ 

12872R3? 

2292 SUBTASK 

Ai r R o t a r y 

E^ 
On 
a 
a CO 

w> 

^ A O i 

C O M 

w 

% ^ 
coE- i 

a; 
UJ 
> 
o 
CJ 

SAMPLE^ 
RETAINED 

I 

^ ^ M > 

iA 
< 

CU W M 
£ (Q o : 
;< «i M 
CO » ^ CO 

C L A S S I F I C A T I O N SYSTEM: 
U n i f i e d , 

SAMPLE DESCRIPTION 

O 
H 

CU ri; 
u « 
Q CJ 

«4 - l 
(fl 

CU 
0 1 

- 5 5 

OS 

Oi 

a 

- 6 0 

W 
Q 
O 
X 

H 

M 
cc; 

(-65 

—70 

1-^5 

Brown-Gray LIMESTONE, Do lomi t e 
5 5 . 5 ^ 

Dry 

SAA 

Dry LIMESTONE 

7 2 ' 

Red-Brown CLAY S. LIMESOTNE w/ 

C h e r t F r a g m e n t s , Wet, S a t u r a t e d 

WELL I N S T A L L E D : YESJCNO. 

COMMENTS 

GEOLOGIST SIGNATURE 

DATE/TIME OF COMPLETIONS 
BORING 6 - 2 3 - 8 7 / 1 2 0 0 

WELL INSTALLATION. 6 - 2 1 - 8 7 / 1 7 3 0 
WELL PROTECTION 6 - 2 3 - 8 7 / 1 7 3 0 



JOHN MATHES & ASSOCIATES, INC. 

GEOLOGIC DRILLING COMMENTS 

PAGE 2 of 2 

BORING NO- G102D JMA PROJECT NO. 1287283; DATE 6-23-87 

REMARK NO. REMARKS 

Encountered H2O (g 72.0' (within clay & Limestone Fragment Cavity^ 

Pulled rods up open hole to 72.0' 

(See page 3 of 3) 

WATER LEVELS 

REFERENCE POINT 

Ground Surface 

DATE 

6-23-87 

TIME 

1030 

DEPTH 
(FT.) 

72.0' 

COMMENTS 

Durinq Drilling 

i 
TECH.I 

CM 

1 



GEOLOGIC LOG 

G I O I D ( A ) 

S E R I A L NO. 

P A G E j _ O F _ i 

GL. 

BORING NO. 
DATE/TIME S T A R T R D 6 - 1 6 - 8 7 / 0 9 3 0 & 6-1 7-R7/0R0nPRQJECT N O . 12872832 

PROJECT NAMJS Mor r i son Phase 1 RI MAJOR TASK 2292 

ELEV._ DRILLING METHOD (fi) Ai r Ro ta ry 

SUBTASK 

D 

.-I 

» 
CU 

M 
ac 

EH 
CU 
H 
Q CO 

W > 

cupa 

COM 

CUM 

% ^ 
CO EH 

PS 

> 
o 
CJ 

SAMPLE 
RETAINED 

Pi 

• O M > 

w »-3 
f 4 H J ri: 
CU W M 
X tq Pi 
!< •< H 
CO H^ CO 

C L A S S I F I C A T I O N SYSTEM:. 
U n i f i e d 

SAMPLE DESCRIPTION 

o 
M 

CU t £ 
U S 
QCJ 

01 
-P 

to 

o 
TI 
w 

PS 
H 
»-? 
^A 
M 
PS 
Q 

- 5 

- 1 0 

X 
1-15 

U 
Q 
O 
X 

u 

C5 
M 
PS 

—20 

1—25 

Brown Clayey, Silty, SAND 

w/Gray Silty Sand Lensing 

(6") SM 

Gray (3 3.0' 

Gray Fine-Medium SAND w/Silt, 

Wet, SM 

Medium Gravel w/Fine Sand, GP 

5' 

11 

WELL INSTALLED; 
COMMENTS. 

YES X NO 

GEOLOGIST SIGNATURE 

DATE/TIME OF COMPLETIONS 
BORING B a c k f i l l e d 6 - 1 7 - 8 7 

WELL INSTALLATION__N/^^ . 
WELL PROTECTION MZ^ 



JOHN MATHES & ASSOCIATES, INC. 

GEOLOGIC DRILLING COMMENTS 

BORING MO. GIOID (A) JMA PROJECT NO. 12872332 

PAGE_2_of _2_ 

DATE 6 - 1 6 S 1 7 - 8 7 

( 

REMARK NO. 

1 

2 

3 

4 

5 

6 

REMARKS i 

0 ND v./mn; i p dri 1 1 rods 

H2O fl 5.0' 

Rod vibrations during drilling 

Material falling in on bit. 

Pulled rods, hole collapsed to 5.0' (water table) will 1nc;i-.:?n 

8" casing 6-17-87 TOB 15.0' Open Hole 5.0' 

6-17-87/0800 Ready to install 8" casina usina 10" roller h.i t 

hole caved & blew out void under iack stand. Moved hnlp np S' 
Backfilled hole w/spoils 

^ 

WATER LEVELS 

REFERENCE POINT DATE TIME DEPTH 
(FT.) 

COMMENTS TECH. 

Ground Surface 7-16-87 0950 5.0' F . n r n i i n t e r p H D u r i n g nr - i 1 1 i nrj -CW-

I 

1 



imjuii 
GEOLOGIC LOG 

S E R I A L NO. 

P A G E J I O F ^ 

GL. 

BORING NO._ G I O I P 
DATE/TIME SITARTED 6 - 1 9 - 8 7 / 0 6 0 0 
PROJECT NAME Morr i son Phase 1 RI 

ELEV DRILLING METHOD ( S ) 

PROJECT NO. 12872832 

MAJOR TASK 2292 
Ai r Ro ta ry 

SUBTASK 

1 
Ull 

u\ 
oil 
Tl 
rH 

w 
PS 
H 
^A 
H 

OS u 
yA 
Â 

M 
PS 
Q 

E-« 

u 
Q CO 

w> 
•^os 
£ E H 

COM 

^A 

P I 

COf 

PS 

> 
o 
CJ 

SAMPLE 
teETAINEfl 

OS 

ri:?:*^ 

CU M 

CO 

yA 
< 
M 
PS 
H 
CO 

C L A S S I F I C A T I O N SYSTEM:. 
U n i f i e d 

SAMPLE D E S C R I P T I O N 

O 
M 

W C3 
H Z 
CU ri; 
M S 

(0 
4J 

CU 
O 

U7 

§ 

2 0 0 

225 

I n t 4 r v k l Change 

a 

H3 
M 
Q 
O 

CJ 
M 

230 

235 

240 

Gray-Brown Limestone, Slightly 

Porous 

Gray-Brown L i m e s t o n e 

More Gray @230' 

Gray-Brown L i m e s t o n e 

Gray-Glreen S h a l e T r a c e Sand 

P a r t i n g s , P o s s i b l e Wea the red 

Gray -Green S h a l e , Hard 

TOB (a 2 3 9 . 0 ' 

230' 

2 3 7 

239 

13 

14 

15 

16 

WELL I N S T A L L E D : VESx_NO 

COMMENTS 

GEOLOGIST SIGNATURE 

DATE/TIME OF COMPLETIONS 
BORING 6 - 1 9 - 8 7 / 1 4 3 0 

WELL INSTALLATION 6 - 2 5 - 8 7 / 1 5 0 0 
WELL PROTECTION 6 - 2 5 - 8 7 / 1 5 0 0 



JOHN MATHES S, ASSOCIATES, INC. 

GEOLOGIC DRILLING CX)MMENTS 

PAGE- of 

BORING NO. GIOID JMA PROJECT NO. 12872832 nATK 6-19-87 

REMARK NO. 

13 

14 

15 

16 

17 

REMARKS ' 

iJ ND w/HNU 

Harder drilling (3230' 

Hard dri llina (a 2 36' 

Encountered shale , medium drilling (3237' 

Compent shale 9239'. Bit felt burnt. Driller terminated hole. 

Total estimated of H2O pumped out of hole 12000 gallons. H2O 

used ± 50 gallons. 

1 
1 

WATER LEVELS 

REFERENCE POINT 

Ground Surface 

DATE 

6-19-87 

. J 

TIME 

1500 

DEPTH 
(FT.) 

6.0' 

COMMENTS 

Open hole to 239.0' 

TECH.i 

CM 

( 



GEOLOGIC LOG 
S E R I A L NO. 

PAGE i _ O F J _ 

GL. 

GIOID BORING NO. 
DATE/TIME STARTED 
PROJECT NAME M o r r i s o n Phase 1 RI 

ELEV 

6 - 1 9 - 8 7 / 0 6 0 0 

DRILLING METHOD ( S ) 

PROJECT N O . 

MAJOR TASK 
Ai r Ro ta ry 

12872832 

2292 SUBTASK 

EH 
CU 
» 
Q CO 

W > 
^PS 
OiUi 

COM 

u 
yA 
CUM 

§& 
CO EH 

>A 
PS 

> o o 

SAMPLE 
[RSTAINEDI 

Oi 

• - J M > 

a yA 
CU H 

CO 

yA 
< 
M 
en 
CO 

C L A S S I F I C A T I O N SYSTEM:. 
U n i f i e d 

SAMPLE DESCRIPTION 

(X , 

O 

CU 

u 
Q 

CJ 

(fl 

CU 

o z 

[LOO 

1-25 

150 

U 5 

Brown-Ligh t Brown L i m e s t o n e , 

Porous ( 100 gpm) 

9 0 ' 
Gray-Brown Limestone. Slightly 

Porous (Driller 80 gpm 

Recovery) 

Gray-Brown Limestone 

S . A . A . 

IC 

11 

12 

WELL I N S T A L L E D : Y E S i L N O . 

COMMENTS. 

GEOLOGIST SIGNATURJ2 

DATE/TIME OF COMPLETIONS 
BORING 6 - 1 9 - 8 7 / 1 4 3 0 

WELL INSTALLATION.6: :25: i87/1500 

WELL PROTECTION 6 - 2 5 - 8 7 / 1 5 0 0 



JOHN MATHES t ASSOCIATES, INC. 

GEOLOGIC DRILLING (X)MMENTS 

JMA PROJECT NO. 12872832 

PAGE 2 of 2 

BORING NO- '-310 ID nATF 6-19-87 

REMARK NO. 

10 

11 

12 

REMARKS 

Change in porcsitv 

Change in porosity 0 ND w/HNU 

0 NO w/HNU 

I 

WATER LEVELS 

REFERENCE POINT DATE TIME DEPTH 
(FT.) 

COMMENTS TECH. 



atJtili 
GEOLOGIC LOG 

S E R I A L NO. GL. 

PAGE L_ OF A 

BORING NO. (3103S 

6-24-87/0730 DATE/TIME STARTED 
PROJECT NAME M o r r i s o n Phase 1 Ri 

ELEV._ DRILLING METHOD (S) 

P R O J E C T N O . 

MAJOR T A S K _ 
Air Rota ry 

12872832 
2292 SUBTASK 

u 
Q) 

x) 
U 

PS 
H 
CU 
yA 
U 
X 

tn 
M 
0) 

T! 
i - l 
Cd 

PS 

u 
yA 
yA 
M 
PS 
Q 

E H 

CU 
H 
Q CO 

W > 

CUH 

COM CO en 

>H 
PS 
M 
> 
o 
CJ 

SAMPLE 
IRETAINEDJ 

C S E H J 

^ 3 M > 

CU u 

CO 

ri: 
M 
PS 

u 
CO 

C L A S S I F I C A T I O N SYSTEM: 
U n i f i e d 

SAMPLE DESCRIPTION 

U4 

o 
M O 
£"•2; 

M X 
QCJ 

(fl 

CU 

a 

-30 

- 3 5 

y 

a 
D 
X 
M 

a 
M 

Brown SILT w / C l a y , Wet 

27' 
Red-Brown Clay w/Silt, CH, 

Damp 

30.8' 

Brown LIMESTONE, Damp Porous 

TOB @ 32.0' 

WELL INSTALLED; 

COMMENTS 

YES ^ NO 

GEOLOGIST SIGNATUEIE 

DATE/TIME OF COMPLETIONS 
BORING 6 - 2 4 - 8 7 / 1 1 0 0 

WELL I N S T A L L A T I O N _ 6 - 2 4 - 8 7 / 1 6 0 0 

WELL PROTECTION 6 - 2 4 - 8 7 / 1 6 0 0 



JOHN MATHES & ASSOCIATES, INC. 

GEOLOGIC DRILLING COMMENTS 

BORING NO GI03S JMA PROJECT NO. 12872832 

PAGE 2 of 2 

DATF 6-24-87 

REMARK NO. REMARKS 

WATER LEVELS 

REFERENCE POINT DATE TIME DEPTH 
( F T . ) 

COMMENTS TECH., 

i 
\ 



TTFnTr^ 

X 
E H 
CU 
H 
Q 

— 5 

'H.O 

1 ^ 5 

-20 

GEOLOGIC LOG 
S E R I A L NO. GL. 

P A G E i _ O F J _ 

BORING NO- C104S 

DATE/TIME STARTED 6:JjrIZZi030_&_ 6 - 1 8 - 8 7 / 1 2 3 0 PROJECT N O . 12872832 
PROJECT NAME _ _ J t o r r i s o r ^ _ P h a s e J _ R i MAJOR TASK 2292 SUBTASK 

ELEV.^ _ DRILLING METHOD ( S ) A i r Ro ta ry 

1-^5 

CO 

w> 
y A o i 
C U M 

^ ^ 
C O M 

W 
yA 
CUU 

^ ^ 
CO E H 

SAMPLE , 
>H RETAINER 
PS - IT 
M 
> 
O 
CJ 

I 
PS 

• -3H> 

H1 H "^ 
CU W H 
£ (Q OS 
2 •< W 
CO ^ a CO 

C L A S S I F I C A T I O N SYSTEM: 
U n i f i e d 

SAMPLE D E S C R I P T I O N 

Brown S i l t y SAND T r a c e CL, SM 

Brown Sand w / G r a v e l , S i l t 

Wet (H2O) 

SAA 

Brown Weathered LIMESTONE 

Brown LIMESTONE (Dolomite) 

Very Weathered 

TOB (a 23.9' 

June 18, 1987/1330 

O 
U 

X o 
EH 2 

H X 
Q U 

19' 

22' 

(fl 
4J 

CU 
c? 

WELL INSTALLED: YESX_NO. 

COMMENTS 

c 
v o 

§ 

GEOLOGIST SIGNATURE 

DATE/TIME OF COMPLETIONS 

BORING 6 - 1 8 - 8 7 / 1 3 3 0 

WELL INSTALLATION 6-18-87 /143C 

WELL P R n T P m n M 6 - 1 8 - 8 7 / 1 4 3 0 



JOHN MATHES & ASSOCIATES, INC, 

GEOLOGIC DRILLING COMMENTS 

PAGE 2 of 2 

BORING NO- QIO'^S JMA PROJECT NO. ^2872832 DATE 6-17 K. 1R-R7 

REMARK NO. 

1 

2 

3 

4 

5 

6 

REMARKS 

Verv soft drillina, possible HrO p j n' F:p^^""tPrpd frf=̂ p H I O fl P Î  " 

Firm drilling, possible weatherpH rock (? 19-0' 

No cutting return @ 20' 

Set 23' of 8" casing (23' below qround surface) 

0 ND w/HNU & C GA indicator 

June 18, 1987/1230 * Install w e n in GIO^?^ reamed casinrr c hr.ip 

out to 23.9' 

WATER LEVELS 

REFERENCE POINT 

Ground Surface 

Ground Surface 

Ground Surface 

Ground Surface 

DATE 

6-17-87 

6-18-87 

6-18-87 

6-18-87 

TIME 

1045 

0800 

1330 

1340 

. 

DEPTH 
(FT.) 

8.0' 

15'4" 

+11.0' 

+ 9.0' 

COMMENTS 

Free H2O durina drilling 

In 8" casing (possible casing 

plugged) 

Rising in 8" casing 

Rising in 8" cas-ing 

TECH. 1 

CM 

CM 

CM 

CM 



napfc 
GEOLOGIC LOG 

S E R I A L NO. GL. 

PAGE 1 . 0 F ^ 

BORING N O - _ - 2 i 0 4 P 
DATE/TIME SMARTED 6 - 1 7 - 8 7 / 1 2 4 0 & 6-18-87/08O0PRn.TKCT N O . 12872832 
PROJECT NAMi: Morr i son Phase 1 Ri MAJOR TASK ^292 

E L E V . _ DRILLING METHOD ( g ) Ai r R o t a r y 

SUBTASK 

i 

oi 
H 
CU 
yA 
U 
X 

X 
EH 
CU 
U 
Q CO 

yA 
< 

W > 
•̂ OS 
CUH 
S E H 
< Z 
COM 

yA , 
cuPa 
£PU 
i^>* 
CO EH 

>H 

PS 

> 
o 
CJ 

^SAMPLE_ 
RETAINED 

< 7 i ^ 

yA 
yA < 

CU W M 
cq OS 

yA 

CO • 4 CO 

C L A S S I F I C A T I O N SYSTEM: 
U n i f i e d 

SAMPLE DESCRIPTION 

O 
H 

K C5 
E H Z 
CU Ki; 
H X 
Q O 

*4-» 
01 
4J 

CU 

o 

c 

§ 

u 
d 

T) 
.-H 
w 

OS 
w 
• - J 
H^ 
M 
OS 
Q 

_ 5 

- I C 

1-15 

yA 
U 

O 
X 
u 

- 2 0 

-25 

Brown Silty Clay SAND, SM 

Brown Sandy Gravel w/Silt 

Moist 

Brown-Dark Brown. Wet 

Brown Clay, Sand, Weathered 

Limestone 

Brown W e a t h e r e d L i m e s t o n e 

Brown W e a t h e r e d L imes tone 

B e t t e r D r i l l i n g 

19' 

22' 

WELL INSTALLED: YESiLNO. 
COMMENTS 

GEOLOGIST SIGNATURE 

DATE/TIME OF COMPLETIONS 
BORING 6 - 2 2 - 8 7 / 1 4 3 0 
WELL INSTALLATION 6 - 2 2 - 8 7 / 1 6 0 0 
WELL PPnTF-rTTOM 6 - 2 2 - 8 7 / 1 6 0 0 



JOHN MATHES * ASSOCIATES, INC. 

GEOLOGIC DRILLING COMMENTS 

PAGE 2 of _2_ 

BORING NO- ^I04D JMA PROJECT NO.. 12872832 DATE 6-17 S l i 

REMARK NO. REMARKS 

Encountered H2O @ 8.0' 

No return on cuttings, weathered rock zone 

Set 22'-8" casing (22' below ground surface) 

ND w/HNU & combustible gas indicator in 8" casing 

June 18, 1987 advanced hole for 6" casing 0800 began drilling 

WATER LEVELS 

REFERENCE POINT DATE TIME DEPTH 
(FT-) 

COMMENTS TECH. 

Ground Surface 6-17-87 1250 8 . 0 Encountered During Drilling XM. 
Ground Surface 6-18-87 0800 10*7' In 8" Casing CM 



GEOLOGIC LOG 
S E R I A L NO. GL. 

PAGEi .0F_2_ 

G105S BORING NO. 
DATE/TIME STARTED 6 - 2 2 - 8 7 / 0 8 2 0 
PROJECT NAME Morr i son Phase 1 Ri 

ELEV.̂  DRILLING METHOD (S) 

PROJECT NO. 12872832 

MAJOR TASK 2292 

Ai r Ro ta ry 

SUBTASK 

u\ 
Tl 
r H 

wl 

CU 
yA 
at 
X 

u 
o 

Ti 
r-H 
W 

PS 
H 
yA 
yA 
M 
Oi 
Q 

X 

Oi 
M 

a CO 

w> 
•-IPS 
0 4 H 

COM 

u 
yA 
CUU 

CO EH 

>H 
PS u > o 
CJ 

.SAMPLE , 
RETAINED 

( 
ct: 
u 

rtEH^j 
ri:z^ 
^^M> 

W yA 
yA yA < 
CU W M 
S CQ OS 
3 < W 
CO | .q CO 

C L A S S I F I C A T I O N SYSTEM: 
U n i f i e d 

SAMPLE DESCRIPTION 

O 
u 

X O 

CU x^ 
H » 
Q C J 

Ul 

CU 

o 

r 
vo 

Dark Brown S i l t y F i n e SAND 

•3C 

1 - 3 ; 

Trace C l a y , SM, Wet 

' 3 ' 
E-t 

cr; 

U 
Q 
O 
X 

O 
M 
PS 

' -4C 

- 4 5 

— 5 0 

Dark Brown S i l t y F i n e SAND, 

T r a c e C l a y , SM, Wet 

Dark Brown S i l t y F i n e Sand 

T r a c e C l a y , Wet, SM 

TOB @ 5 3 . 0 ' 

WELL INSTALLED: 

COMMENTS 
YESJLNO 

GEOLOGIST SIGNATURE 

DATE/TIME OF COMPLETIONS 
BORING 6 - 2 2 - 8 7 / 1 0 0 0 
WELL INSTALLATION 6 - 2 2 - 8 7 / 1 2 0 0 

WELL PROTECTION. 6 - 2 2 - 8 7 / 1 2 0 0 



JOHN MATHES & ASSOCIATES, INC 

GEOLOGIC DRILLING COMMENTS 

G105S 

PAGE ̂  of -_ 

BORING NO.. JMA PROJECT NO. 12872832 DATF. 6-22-87 

REMARK NO. REMARKS 

(see page 1 of 2) 

WATER LEVELS 

REFERENCE POINT DATE TIME DEPTH 
(FT.) 

COMMENTS TECH., 



ffiilEE 
GEOLOGIC LOG 

S E R I A L NO. GL. 

PAGE 1_0F_2_ 

BORING NO. ^104D 
DATE/TIME .STARTED 6 - 1 8 - 8 7 / 0 8 0 0 & 6 - 2 2 - 8 7 / 1 3 3 0 PROJECT NO. 122R72R32 

PROJECT NAME Morr i son Phase 1 RI MAJOR TASK 2292 SUBTASK 

ELEV DRILLING METHOD ( S ) A i r Ro ta ry 

ifn 

ail 
T! 

OS 
u 
O H 

yA 
M 
X 

X 
EH 
CU 
U 
Q 

Ul 
u 
0) 

r-H 
TJ 
u 
PS 
M 
yA 
yA 
M 
OS 
Q 

_ 3 0 

CO 

- 3 5 

yA 

a 
o 
X 

•^PS 
CUU 

COM 

u 
•.:) 
CUM 

scu 
CO E H 

X 
PS 
W 
> o 
CJ s 

, SAMPLE_ 
RETAINED 

- 4 0 

- 4 5 

Uo 

I 

OS 

ri:z»^ 
h ) M > 

w 
CU 

CO 

yA < 
W M 
CQ OS 

yA CO 

C L A S S I F I C A T I O N SYSTEM: 
U n i f i e d 

SAMPLE DESCRIPTION 

Brown LIMESTONE, F r a c t u r e d 

Very P o r o u s 

Brown Fractured LIMESTONE, 

Porous, Weathered 

Brown LIMESTONE Dry 

Brown-Gray LIMESTONE, Dolomite 

Porous 

SAA 

TOB @ 50.0' 

O 

X 

CU 
H 
Q 

X 

u 

(fl 
4J 

o 
vo 

WELL INSTALLED: YESjiNO. 
COMMENTS 

GEOLOGIST SIGNATURE 

DATE/TIME OF COMPLETIONS 
BORING 6-22-87/1000 
WELL INSTALLATION_6-22-87/1200 
WELL PROTECTION .6:122:̂ 7/1200 



JOHN MATHES & ASSOCIATES, INC. 

GEOLOGIC DRILLING COMMENTS 

PAGE.2 of j_ 

BORING NO- ^104D JMA PROJECT NO. 12872832 nATF 6-18-87 

REMARK NO. REMARKS 

Highly fractured zone, producing large amount.s H2O 

Set 6" casing 30'7" below ground surface 

Grout Mix-58 gallon H2O 

6 sacks cement (port type 1) 

32 #'s bentonite (agua gel) 

Encountered H2O (g 37.0' from 31-37' Limestone was dry 
upper H2O was blocked off 

WATER LEVELS 

REFERENCE POINT DATE TIME DEPTH 
(FT.) 

COMMENTS TECH. 

Ground Surface 6-22-87 1345 37.0 During Drilling j zh . 



GEOLOGIC LOG 
SERIAL NO- GL. 

PAGEi_0F_2_ 

G105D BORING NO. 
DATE/TIME .STARTED 6 - 1 6 - 8 7 / 1 2 4 5 & 6-21-87 /1430PROJECT N O . 12872832 

PROJECT NAMS Morr i son Phase 1 RI MAJOR TASK 2292 SUBTASK 

ELEV DRILLING METHOD ffi) "̂-"̂  Ro ta ry 

OS 
H 
CU 
yA 
H 

a: 

M 
U 
G) 

- d 
1—1 

w 

OS u 
yA 
yA 
M 
OS 
Q 

X 
CU 
H 

a CO 

w> 
yAOi 
O jH 
X f r t 
COM 

CUM 

3>H 
CO E H 

>H 
PS 
M 
> 
O 
CJ 

SAMPLE 
tRETAINEDl 

PS 

^OM > 

ri: 
CU W M 
£ CQ OS 
< ^ UX 
CO ».^ CO 

C L A S S I F I C A T I O N SYSTEM: 
U n i f i e d 

SAMPLE DESCRIPTION 

UA o u 
X CJ 

^ z 
CU ri: 
H X 
QCJ 

01 
-P 

CU 

a 

c 
v o 

- 3 0 

-35 

yA 
W 
Q 
O 
X 

M 

O 
M 
OS 

^ 0 

M 5 

Uc 

Brown LIMESTONE, Silty 

Weathered, Moist 

(Brown Limestone, Wet, Free H2O 

Brown Limestone, Dolomite Wet 

Fractured 

Yel low-Green CLAY (Gummy) 

Very Wet 

Brown LIMESTONE, Dolomite 

TOB (a 5 5 . 9 ' 

4 1 ' 

46" 

49 ' 

J I 

4ELL INSTALLED: Y E S L N O . 

COMMENTS 

GEOLOGIST SIGNATURE 

DATE/TIME OF COMPLETIONS 
BORING 6 - 2 1 - 8 7 / 1 5 4 5 
WELL INSTALLATION 6 - 2 1 - 8 7 / 1 7 0 0 

WELL PROTECTION. 6 - 2 1 - 8 7 / 1 7 0 0 



JOHN MATHES & ASSOCIATES, INC. 

GEOLOGIC DRILLING COMMENTS 

PAGE 2 of 

BORING NO- G105S JMA PROJECT NO. 12872832 DATE 6-16-87 

REMARK NO. REMARKS 

Encountered H2O during drilling. Stopped to set 6" casing, 

cave to 39.0' 

Casing TOB @ 38'6" 

Grout was 66 gals H2O 
6.6 sacks cement (Port Type 1) 

37# Bentonite (Aqua Gel) 

0 ND w/HNU in borehole 

June 21, 1987/1450 began drilling to advance hole encountered 

H2O (a 42.0' 

Encountered squeeze clay @ 46'-49' 

WATER LEVELS 

REFERENCE POINT 

Ground Surface 
Ground Surface 

DATE 

6-16-87 
6-21-87 

TIME 

1500 
1430 

DEPTH 
(FT.) 

41.0' 
42.0' 

COMMENTS 

Encountered H2O 
ft It 

TECH.; 

CM 
CM 



GEOLOGIC LOG 
SERIAL NO. 

P A G E i O F ^ 

GL. 

; I05D BORING NO. 
DATE/TIME <;TARTED 6 - 1 6 - 8 7 / 1 2 4 5 & 6 - 2 1 - 8 7 / 1 4 30PROJECT NO. 12872832 

PROJECT NAME Morrison Phase 1 Ri MAJOR TASK 223Z 

E L E V . . D R I L L I N G METHOD {9.) ^^^ Rotary 

SUBTASK 

Oi\ 
u 
CU 
yA 
H 
X 

w. 
u 
0) 

TJ 
f-A 
W 

OS 

w 
yA 
yA 
M 
PS 
Q 

X 
E H 
04 
U 
Q (O 

W > 
•^OS 

cun 

COM 

U 

O n W 

% ^ 
CO E H 

> i 

o; 
> 
o 
Cl 

o! 

^SAMPLE_ 
RETAINED 

PS 
u 

« E H t j 

• - 3 M > 

M 

CU H 

CO 

ri: 
M 
PS 
H 
CO 

C L A S S I F I C A T I O N SYSTEM:. 
Unified 

SAMPLE DESCRIPTION 

O 
H 

W C5 
EH 2 
CU ri: 
M S 
Q C J 

Ul 

OH 
O l 

r 
vo 

- 1 0 

M 
Q 
O 
X 

-15 

M 
« h 2 0 

C3 
M 
OS 

- 2 5 

L_ 

Light Brown Silt w/Clay, Trace 

Gravel, FILL 

Gravelly, FILL, ML 

Light Brown Silt w/Shale 

Fragments (possible silty 

shale) TILL, Very Dry, ML 

Light Brown LIMESTONE, Very 

Dry 

Moist Brown LIMESTONE, Slightly 

Weathered 

3 ' 

1 0 ' 

1 9 ' 

2 1 ' 

2 3 ' 

WELL INSTALLED: YESiLNO 

COMMENTS 

GEOLOGIST SIGNATURE 

DATE/TIME OF COMPLETIONS 
BORING 6-21-87/1545 

WELL INSTALLATION_^zlil^/'^^' 

WELL PROTECTION 6 - 2 1 - 8 7 / 1 7 0 0 



JOHN MATHES 6 ASSOCX^TES, INC. 

GEOLOGIC DRILLING COMMENTS 

PAGE 2 of 2 

BORING NO- G105D JMA PROJECT NO. 12872832 DATF. 6-16-87 

REMARK NO. 

1 

2 

3 

REMARKS 

Fill encountered (3 3.0' 

Top of rock la 19.0' dry 

Moist possible H2O @ 20'10" 

• 

1 

REFERENCE POINT 

\ 

DATE 

WATER LEVELS 
TIME -DEPTH 

(FT-) 
COMMENTS TECH.i 



^ \ M 
GEOLOGIC LOG 

S E R I A L NO- GL. 

P A G E ^ ^ O F ^ 

G106D BORING NO. 
DATE/TIME J^TARTKD 6 - 2 4 - 8 7 / 1 2 4 0 
PROJECT NAME Mor r i son Phase 1 

ELEV._ 

RI 

DRILLING METHOD (S) 

PROJECT NO. 

MAJOR TASK _ 
A i r R o t a r y 

1 2 8 7 2 R 3 2 

2292 SUBTASK 

en 
M 
CU 
yA 
H 
X 

X 
E H 
CU 
M 
Q CO 

M > 
•40S 
& M 

• < Z 
COM 

U 
yA 
CUM 
£CU 
< » 
CO E H 

Oi u > o u 

SAMPLE _, 
RETAINED 

OS 
M 

ri:zj^ 

M 
yA yA 
CU M 

CO 

1 ^ 
< 
M 
OS 
M 
CO 

C L A S S I F I C A T I O N SYSTEM:. 
U n i f i e d 

SAMPLE DESCRIPTION 

Un 
o 

w 
X C3 

CU til 
H X 
Q O 

M-l 
Ul 
4-» 

CU 
o» 

vo 

s 

Ul 

0) 
Tl 

OS 

u 
1 ^ 
M 
OS 
Q 

— 5 

ĥ ^ 

Gray-Brown Loose Rock, Gravel 

& Sand, Disturbed, FILL 

M 
Q 
O 
X 
^^ 
M 

M 
OS 

15 

•2C 

-25 

Brown LIMESTONE, Dolomite 

Brown Limestone, Dolomite 

Damp (Possible HzO Zone) 

Gray-Brown LIMESTONE, Dolomite, 

Wet 

SAA 

WELL INSTALLED: YESJLNO. 

COMMENTS 

GEOLOGIST SIGNATURE 

DATE/TIME OF COMPLETIONS 
BORING 6 - 2 4 - 8 7 / 1 4 3 0 
WELL I N S T A L L A T I O N _ 6 r l ± i l 7 / 1 5 1 5 

WELL PROTECTION ± : 2 4 ^ i Z / i ^ ^ 



JOHN MATHES & ASSOCIATES, INC. 

GEOLOGIC DRILLING COMMENTS 

PAGE 2 of 2 

BORING NO- G106D JMA PROJECT NO.. 12872832 nATR 6-24-87 

REMARK NO. 

1 

1 

REMARKS 

Encountered H7.0 & 17.0' 

1 

WATER LEVELS 

REFERENCE POINT 

Ground Surface 
Ground Surface 

DATE 

6-24-87 
6-24-87 

TIME 

1300 
1500 

DEPTH 
(FT.) 

17.0' 
7'5" 

COMMENTS 

nnri nrj Dri T 1 i nrj 

In Ooen Bore Hole 

TECH.) 

CM 

CM 

; 

\ 

«̂ 

1 



GEOLOGIC LOG 
SERIAL NO. GL. 

P A G E i _ O F j _ 

BORING N O . _ ^ ^ 0 ^ " . 
DATE/TIME STARTED __6^-^^^87Z1140^ 

PROJECT NAME ^Mor^rison Phase_ 1 Rl 

E L E V . _ 

PROJECT NO. 12.R72R3? 
_ MAJOR TASK 2292 SUBTASK 

DRILLING METHOD ( S ) Ai r Rota ry 

mi 

u 
V 

x> 
w 
OS 
M 
yA 
yA 
M 
OS 
Q 

X 
EH 
CU 
M 
Q 

.3d 

CO 

si 
COM 

M 
yA 
CUM 
£CU 
< X 
COtH 

M 
> 
O 
O 

h 3 5 

^ 
a 

M 
Q 
O 
X 

M 

M 
OS 

'R|: 
AMPLE 
TAINEQ 

PS 

^ ^ M > 

w *3 
7A yA < S M M 

CO 

C L A S S I F I C A T I O N SYSTEM: 
U n i f i e d 

SAMPLE DESCRIPTION 

Gray-Brown LIMESTONE, Dolomi te 

Wet . 

TD 2 8 . 0 ' 

M 
O 

M 

a o 
EH 2 

cu2 
M X 
Q C J 

<4-l 
U l 

CU 

o 
vo 

WELL I N S T A L L E D : YESJLNO. 

COMMENTS. . 

GEOLOGIST SIGNATURE 

DATE/TIME OF COMPLETIONS 
BORING 6 - 2 4 - 8 7 / 1 4 3 0 
WELL INSTALLATION 6 - 2 4 - 8 7 / 1 5 1 5 
WELL P R O T R r T T r ^ 2 4 - 8 7 / 1 5 1 5 



JOHN MATHES 6 ASSOCIATES, INC. 

GEOLOGIC DRILLING (X)MMENTS 

PAGE '̂  of 2 

BORING NO. G106D JMA PROJECT NO. 12872832 DATE 6-24-87 

REMARK NO. 

2 

REMARKS 

At completion of drilling, pulled rods & measured H2O 0 7'5" 

Hole collapsed to 27.5' 

j WATER LEVELS | 

REFERENCE POINT 

Ground Surface 

DATE 

6-24-87 

TIME 

1500 

DEP-i-H 
(FT.) 

7'5" 

COMMENTS 

In Open Hole 

TECH-i 

CM 1 

.( 

1 



PROJECT MO. 1 2 8 7 2 8 3 2 

MONdORING WELL NO. G104S 

DRILLER S U B C O N T R A C T O R 

DATE INSTALLED 6 / 1 8 / 8 7 

GROUND 
SURF-ACE-

Depth Below 
Ground Surface 

2 .9 ' 

0.7 ' 

6.4' 

7.2 ' 

17.7 ' 

22 .0 

2 3 . 9 

(f=i B 

• : V > i 

wLj:-': 
' • : > ' ' : * ' ' . " ' ' . : ' - ' ' * ^> ' : . . : 

STEEL PROTECTIVE CASING 

PREMIX CONCRETE 

8" DIA. STEEL CASING 

BENTONITE/CEMENT GROUT 

2" DIA. STAINLESS STEEL RISER 

BENTONITE SEAL 

2- DIA. 0.010 SLOTTED 
STAINLESS STEEL SCREEN 

W B - 4 0 SAND 

BENTONITE SEAL 

NOT TO SCALE 

BOREHOLE DIAMETER 

SCREEN LENGTH 

10" SANDPACK W B - 4 0 

10.5' RISER LENGTH. 9.0 ' 



PROJECT N O . 1 2 8 7 2 8 3 2 DRILLER SUBCONTRACTOR 

MONITORING W E L L N O . G103S DATE I N S T A L L E D 6 / 2 4 / 8 7 

GROUND 
SURFACE-

Dep th B e l o w 
G r o u n d S u r f a c e 

2 . 4 ' 

1.0' 

2 .6 ' 

• • • * 

7.5 ' 

10.0* 

f=^ 

~9 
. " • 9 

:•:•:• 

11.5' 

27 .5 

28 .5 ' 

3 2 . 0 ' t 

B 

- )* .-

•:V>: 

sm' 

' • - • . • • ' ^ . • . - - . • . • ; , < ^ > S " A / 

STEEL PROTECTIVE CASING 

PREMIX CONCRETE 

BENTONITE/CEMENT GROUT 

2" DIA. STAINLESS STEEL RISER 

BENTONITE SEAL 

2" DIA. 0.010 SLOTTED 
STAINLESS STEEL SCREEN 

W B - 4 0 SAND 

BENTONITE SEAL 

NOT TO SCALE 

BOREHOLE D I A M E T E R 

SCREEN LENGTH 

10" 

16.0' 

SANDPACK W 8 - 4 0 

RISER L E N G T H . 13.1' 



PROJECT NO. 12872832 

MONITORING WELL NO. G 1 0 2 D 

DRILLER S U B C O N T R A C T O R 

DATE INSTALLED 6 / 2 3 / 8 7 

GROUND 
SURFACE 

Depth Below 
Ground Surface 

STEEL PROTECTIVE CASING 

PREMIX CONCRETE 

2- DIA. SCHEDULE 40 PVC RISER 

BENTONITE/CEMENT GROUT 

8 ' DIA. STEEL CASING 

2- DIA. STAINLESS STEEL RISER 

BENTONITE SEAL 

2- DIA. 0.010 SLOTTED 
STAINLESS STEEL SCREEN 

W B - 4 0 SAND 

NATURAL CAVE- IN 

NOT TO SCALE 

BOREHOLE DIAMETER SANDPACK W B - 4 0 
3 0 ' STAINLESS STEEL, 

SCREEN! LENGTH "*5.9' RISER LENGTH 32.1' PVC 



PROJECT NO. 12872832 DRILLER SUBCONTRACTOR 

MONITORING WELL NO. GIOID DATE INSTALLED 6 / 2 5 / 8 7 

GROUND 
SUFIFACE 

Depth Below 
Ground Surface 

176.0 

186.0 ' 

201.0 ' 
2 2 0 . 0 ' 
2 2 3 . 0 ' 

2 3 9 . 0 ' 

:••:•. 

^ ? » * 

r*~* 

STEEL PROTECTIVE CASING 

PREMIX CONCRETE 

8" DIA. STEEL CASING 

6- DIA. STEEL CASING 

BENTONITE/CEMENT GROUT 

STAINLESS STEEL STABILIZER 

BENTONITE SEAL 

W B - 4 0 SAND 

2" DIA. STAINLESS STEEL RISER 

BENTONITE SLURRY 

STAINLESS STEEL STABILIZER 

W B - 4 0 SAND 

2" DIA. 0.010 SLOTTED 
STAINLESS STEEL SCREEN 

NOT TO SCALE 

BOREHOLE DIAMETER 

SCREEN LENGTH 16.0' 

SANDPACK W B - 4 0 

RISER LENGTH. 225 .2 



APPENDIX C 

WELL CONSTRUCTION DIAGRAMS 



PROJECT N O . 1 2 8 7 2 8 3 2 DRILLER SUBCONTRACTOR 

MONITORING WELL NO. G 1 0 4 D DATE INSTALLED 6 / 2 2 / 8 7 

GROUND 
SURFACE 

Deptii Below 
Ground Surface 

2.5' 

0 .1 ' 

1.0' 

2.5 

3 .0 ' 

26 .0 ' 

3 0 . 5 ' 

32 .5 

3 3 . 0 ' 

r: 

.' 

( f = ^ B 

^r'r 

'.'•-.'•I 

49.0' 

50.0' 

:v: 

•:•}: 

STEEL PROTECTIVE CASING 

PREMIX CONCRETE 

2" DIA. PVC RISER 

BENTONITE/CEMENT GROUT 

6 ' DIA. STEEL CASING 

2 ' DIA. STAINLESS STEEL RISER 

BENTONITE SEAL 

2- D IA . 0.010 SLOTTED 
STAINLESS STEEL SCREEN 

W B - 4 0 SAND 

NOT TO SCALE 

BOREHOLE DIAMETER 

SCREEN LENGTH 16.0' 

SANDPACK W B - 4 0 
30.0 STAINLESS STEEL, 

RISER LENGTH 5 . 5 ' PVC . 



P R O J E : C T NO. 
1 2 8 7 2 8 3 2 DRILLER SUBCONTRACTOR 

MONITORING WELL NO. G105S DATE INSTALLED 6 / 2 2 / 8 7 

1.6' 

GROUND 
SURFACE-

Oeptli Below 
Ground Surface 

1.0' 

3 .4 ' 

(f==^ 

i r j 

, - 1 

#» 

4 .0 ' 

7 .0 ' 

8 .0 ' 

B 

* • 

M: 

2 3 . 0 ' 

2 4 . 0 ' 

53 .0 ' 

' ' r '< l : . 

CxS' 

STEEL PROTECTIVE CASING 

PREMIX CONCRETE 

BENTONITE/CEMENT GROUT 

2- DIA. STAINLESS STEEL RISER 

BENTONITE SEAL 

2 ' DIA. 0.010 SLOTTED 
STAINLESS STEEL SCREEN 

W B - 4 0 SAND 

NATURAL CAVE- IN 

NOT TO SCALE 

BOREHOLE DIAMETER 

SCREEN LENGTH 

10" 

16.0' 

SANDPACK W B - 4 0 

RISER LENGTH. 9.6 



PROJ ECT NO. 1 2 8 7 2 8 3 2 DRILLER S U B C O N T R A C T O R 

MONITORING W E L L N O . G105D DATE I N S T A L L E D 6 / 2 1 / 8 7 

2.3 

GROUND 
SURFACE 

Dept t t B e l o w 
G r o u n d S u r f a c e 

1.0' 

2.8 

2 3 . 0 ' 

28 

32 

38 

.0 ' 

.2' 

.5' 

46.0' 

4 8 . 0 ' 

4 8 . 1 ' 

f=^ 

\ : 

: v 

:•> 

Sv 

V-.'' •".•' 

P 
1 1 ' * -

B 

I.*' 

^ 

55.9' I 

STEEL PROTECTIVE CASING 

PREMIX CONCRETE 

BENTONITE/CEMENT GROUT 

2" DIA. STAINLESS STEEL RISER 

BENTONITE SEAL 

6- DIA. STEEL CASING 

W B - 4 0 SAND 

2" DIA. 0.010 SLOTTED 
STAINLESS STEEL SCREEN 

NATURAL CAVE- IN 

VOID 

NOT TO SCALE 

B O R E H O L E D I A M E T E R 

SCREEN LENGTH 15.9' 

S A N D P A C K W B - 4 0 

RISER L E N G T H . 3 4 . 4 ' 



PROJECT NO. 1 2 8 7 2 8 3 2 DRILLER SUBCONTRACTOR 

MONITORING W E L L N O . G106D DATE I N S T A L L E D 6 / 2 4 / 8 7 

GROUND 
SURFACE-

Oepth B e l o w 
G r o u n d S u r f a c e 

2.3 ' 

1.0' 

2 .7 ' 

4 .0 ' 

6.0' 

6.5' 

2 2 . 5 ' 
25.5" 

2 8 . 0 ' 

f=^ 

~ 7 :n~T 

B 

•- ' / > 

' • • ^ X -

:̂'̂ \'. 

STEEL PROTECTIVE CASING 

PREMIX CONCRETE 

BENTONITE/CEMENT GROUT 

2 ' DIA. STAINLESS STEEL RISER 

BENTONITE SEAL 

2- DIA. 0.010 SLOTTED 
STAINLESS STEEL SCREEN 

W B - 4 0 SAND 

BENTONITE SEAL 

NOT TO SCALE 

BOREHOLE D I A M E T E R 

SCREEN LENGTH 

S A N D P A C K W B - 4 0 

16.0' RISER L E N G T H . 8 .8 ' 



APPENDIX D 

WELL DEVELOPMENT AND GROUNDWATER SAMPLING DATA FORMS 



iitltiL^ WELL DEVELOPMENT & PURGING 
GENERAL DATA 

SERIAL NO. WDG 
PAGE OF 

0 0 0 0 8 

PROJECT 
PROJECT 
DATF rruw 

NAMJ^ /Iforr.jioM P^ i- RT-
NO. I ? S 7 Z 3 3 ^ ^ 
i7 '8 7 FORM COMPLETED BY 

BORING/WELL NO. (?-(OfJ> 
MAJOR TASK ^-?^t^ .qilRTA.̂ K 

^ ^ ^ A > ^ ^^''^ -" 

WELL CONSTRUCTION 

:31. 
23f- z='6̂  

TOTAL DEPTH (FT)_ 
GRAVEL PACK INTERVAL {FT)_ 
WELL PROTECTOR: YES NO 
FLUID INJECTED DURING DRILLING (QUANTITY). 

BOREHOLE DIAMETER (̂  
WELL DIAMETER (ID)(IN)_^ 
PADLOCK NO. / J I A 

A'Ps 

WATER VOLUME DATA 
r>(;/y/ Z^7 ' 9 , 1 DATE OF MEA'JUREMENT 

MEASURING POINT T o p . o P >̂  <se r 

WATER LEVEL INSTRUMENT U.S ED E^iOX-
INTIAL WATER LEVEL (FT) /̂ ' 3/?/' 
LINEAR FEET OF WATER 2-2. ?r 

WATER VOLUMES 
ITEM 

WELL CASING 
GRAVEL PACK 
DRILLING FLUIDS 

VOLUME 1 
FT 3 

(^ 

.GALS. 
37. i/ 

J>. f o 
/ 

LINEAR FEET SATURATED GRA.VEL PACK 3g 

NOTE: QUAN-iriTIES CALCULATED PRIOR TO DEVELOPMENT 

DEVELOPMENT CRITERIA 
7>, OP-y t^A.SYe/" 

NO 
METHOD OF DEVELOPMENT. 
WATER QUALI':?Y MEASUREMENTS: YES. 
WATER VOLUMi: TO BE REMOVED (GAL.S> 5 3 . ' I MTNTMUM ^<0 MAXIMUM j ^ ^ _ _ 

NOTE: DEVELOPMENT TO BE PERFORMED IN ACCORDANCE WITH PROJECT SPECIFIC 
WELL DEVELOPMENT PLAN. 

COMMENTS 



SERIAL NO. 
PAGE 0F_ 

WS 

TOTAL VOLUME WATER COLLECTED TOTAL NO. OF CONTAINERS '2_ 
FIELD FILTERED: YES^:r^O_ Tl t lEXd3£^TECH._^^:^ FILTER TYPE g/h///̂ ^ 
SAMPLES COOLED DURING COLLECTION PERIOD: YES - ^ 0 : 

SAMPLE CONTAINERS 

3 U / ^ T I T Y 

i« f̂ L. 

t^t (Mt / 

'A.o/^ 
' ^^(rK. 

l l / . 
/u-
\ o , y i ^ 

CONTAINER 
MATERIAL 

<̂ /AM 
1, 

M 

l< 

Pa^TlC 
(1 

l» 

SAMPLE LABEL 
SERIAL NO. 

'^t'Oco 1 1 

\ V9 
l i 

/ ' ^ 

^ ' 
3 ^ 

^ ^-^ 

PRESERVATIVES 

— 

• — 

^_ 

^ 

/4/Oci 
/•A/^; 

COMMENTS 

/ y ^ 4 

ly^A 
f t , f^J^ 

'fl/J/l 
H e r f ^ ) - TorM.-
Mer/H.\ ^ p i u 

( ^ ' ' f t ^ , / / ^ ^ r , 0 , ^ 

DOCUMENTATION 

i— 

SAMPLE CONTAINERS SEALED: YES_ NOC TIME TECHNICIAN 
SAMPLE SHIPPING CONTAINER SEALED & PACKED: YESjirTNO TIME^^TECHf^ 
LAB ANALYSIS REQUEST FORM: Y E S ^ O _ TIME t3£i!_ SERIAL NO.^'^^ ̂ .^feCH. O^ 
CHAIN OF CUSTODY FORM: YES;::rl}0_ TIME22^iL_ SERIAL NO. 2.7 7 S TECfT CTÂ  

v-^Tt. 

COMMENTS: 



PUMPING TECHNIQUES 

DATE 

^.7 

PUMP TYPE 

(Za/^^r/ i . '^ro^ 

SERIAL NO. PUMP TECHNICIAN 

<c^ — 

WATER REMOVAL DATA 

DATE 

^/z-7 

2 
O 

X 
D 
D4 

A 5 b 

a. 
O 

O* 
X 
CL. 

IC5S 

E-t 

z 

D o 
o*~-. 

/1.2 

MCQQ 

z < y 

en 
Z 
o 
yA 
yA 

O Q 
- w 

E H S 
OW 
EnCtJ 

3w 

log 
^ y A X 
Z W W 

yA 
yA < 

2 
M 

2 

> 
w 

w 
wo 
EnpL, 

SCQ 

2 
n 
04 

WW 
eHE-< 
<w 

COMMENTS 



TTRiiT^- WELL DEVELOPMENT & PURGING 

GENERAL DATA 
SERIAL NO. WDG 

PAGE OF 
O O O i 0 

PROJECT NAME H/lprr.s^M p h i RX 

PROJECT NO. \ i e 7 7,8.-^7. 
Dh.TZ 10ii__ZJ__^Bj_ FORM COMPLETED BY 

BORING/WELL NO._ 
MAJOR TASK ' ^ ^ 9 ^ 

Sfo^O 
SUBTASK 

/ - .a ^ / p p 

WELL CONSTRUCTION 

5/. /3 TOTAL DEPTH (FT). 
GRAVEL PACK INTERVAL {FT)_ 

WELL PROTECTOR: YE.S ^ ^ NO 
FLUID INJECTED DURING DRILLING (QUANTITY) 

6 BOREHOLE DIAMETER 
WELL DIAMETER (ID)(IN)__2^ 
PADLOCK NO. AJ A 

WATER VOLUME DATA 

DATE OF MEASUREMENT. 

MEASURING POINT 

:-7oti 27 '9,1 
Top ©i: ft'-srgr 

WATER LEVEL INSTRUMENT USED. 
INTIAL WATER LEVEL (FT) 9' /" 
LINEAR FEET OF WATER 

fgJTl 

iZ^^ 

WATER VOLUMES 
ITEM 

WELL CASING 
GRAVEL PACK 

DRILLING FLUIDS 

VOLUME 1 
FT-̂  

^ 

J3ALS. 
?*./x 

c .SJ\ 
> ^ 

LINEAR FEET SATURATED GRAVEL PACK. /->.:> 
7 6 o'7 

NOTE: QUANTITIES CALCULATED PRIOR TO DEVELOPMENT 

DEVELOPMENT CRITERIA 

METHOD OF DEVELOPMENT Ĉ'tTra<rrx?r.s. .^o^p , T<:'>-l<g'f̂  ̂ c . Ig*̂  ; 

WATER QUALITY MEASUREMENTS: YES •^ NO 

WATER VOLUME TO BE REMOVED (GALS)_JI6_dL MINIMUM ^£iL__ MAXIMUM _!:Zi2_ 

NOTE; DEVELOPMENT TO BE PERFORMED IN ACCORDANCE WITH PROJECT SPECIFIC 
WELL DEVELOPMENT PLAN. 

COMMENTS 



iipiin^^ 
SAMPLE CONTROL SHEET SERIAL NO. SCS . 

PAGE OF 

-^-emt-^-i 

PROJECT NAME 

PROJECT NO. _ 

^ . - ^ f J ^ ^ yf-^ iR. I DATE • y ' ^ ' > i ? 
/ Z-S : ' Z i - J 1^ 

S / ^ P L E LOCATION NO. (^:rfC>'fj> 
SAMPLER 
CUSTODIAN 

d r ^ ^ 
C l 

SAMPLE NO 

Uo^ 

\/oPr 

f3/0A 

^(Ofi-

^fM/s ' -^DV^ 

[^iT*li-Pn\ 

Weh-kfirMoi 

. SAMPLE LABEL NO. 

<>l^^0o 7^0 

^1 

^L. 

H V̂ " 
/ ^ 

\ ^ ^ 
^ V ^^. 

C . O . C . NOi 

7.hcp <r 

' 

w 

\ 
SHIPPED 

J'H^; V'̂  V? 

1 

/ 

/ 

/ 

/ . r 

LAB ANALYSIS 
REQUEST NO. 

hA-fi-^ Li:>^^ 

1 

1 

1 ^ ^ 
V 



WELL DEVELOPMENT.* PURGING 

WATER QUALITY/WATER REMOVAL 
SERIAL NO. WD 
PAGE OF 

O G U U B — 1 

PROJECT NAME / / / V r , s o / t / p ^ i - I7T. 

PROJECT NO- l Z d 7 ZC^l.z^ 

DATF JuAJ i n 'Q7 FORM COMPLETED BY 

^(olQ. BORING/WELL NO-

MAJOR TASK Z3^^ia. '> SUBTASK — 

<^r^ ' ^ / f i p 

W.SiTER QUALITY INSTRUMENTS 

DATE INSTRUMENT SERIAL NO CALIBRATION 
PERFORMED { )̂ TECHNICIAN 

<-!z7 Or^ON Zlc? p h kneTdr 'V 'L lO y .D-^gtTT7T75oFT c ,̂ dKfrne*^ 

i.lzi Y.SJ S-C-T>MCTer /Z9// J ^ iX-iVcr^^.t^p<3r / C. Mt^^piner 

DATE 

6/7.7 
6 / i 7 

1 

WATER 

TIME 

ZOZ.0 

zoio 

Q 
W 
> 
0 
s 
w 
a; 

2 
J O 
< ^ 
E H J 

o < 

Z«50 

^ / o 

QUALITY 

T
O
T
A
L
 
W
E
L
L
 

V
O
L
U
M
E
S
 
R
E
M
O
V
F
n
 

M 
ti 

0 

X 

w 
EH 

/v.d 

'V-rf 

2 
W 
>H 

X 
0 
a 
w 
> 
yA 
0 
C 0 \ 
M O 
CtX 

READINGS 

a 

V.?o 

7.?9 

> 

W 

X 

0 
Q 

>H 

M 

o~--ocn 
Q O 
2 X 
O S 
0 0 

^fjiia' 

(rOXlO 

APPEARANCE 

a<-6Ay_ 

0 

COMMENTS 

^^OTES : 

1. COMMENTS SHOULD DELINEATE FINAL SAMPLE AND REPLICATE MEASUREMENTS. 
2. ANY INSTRUMENTATION CALIBRATION OR USE ANOMALIES SHOULD BE NOTED. 
3. APPEARANCE SHOULD BE NOTED BEFORE, DURING, AND AFTER DEVELOPMENT. 



PUMPING TECHNIQUES 

DATE 

<i-/^7 

PUMP TYPE SERIAL NO. PUMP TECHNICIAN 

0*1 

WATER REMOVAL DATA 

I DATE 

2 
O 

O4 
2 
D 
O4 

U* 
O 

O. 
2 
D 
Ot 

w 
EH 

o 
2 
• - •^ 
0 4 2 
D o 
04 «— 

yA 
< 
EH 
2 
UOIQ 

2.JO 
0*^12 
z<w 
MOOi 

w 
2 
O 

yA 

.- w 
^ ^ 
^§ 0 » ^ 2 

yA 
Cd 

gcoQ 

w 

< 
EH 

2 

M 

O4W 

2 > 
DW 
OtyA 

^ 
^U:" 1-5 

w 
> 
w 
yA 

W 
PiOii 
WO 
EHliu 

< W 
sen 

0 4 ^ 0 4 

WW 
EH EH 
< b 4 

2 

COMMENTS 

t̂ : Z7 

'2? 

// 

Oo» 

/J"oo 

/ ^ - JO 

/ i"© 

^ = ^ 

.2$ -

/ / / / ' / > 7 

p i ^ t * ^ 

«l 

•I 
r 



WATER SAMPLING DATA 
SERIAL NO. 

P A G E _ O F _ 

ws_ 00008 

SAMPLE LOCATION NO. 
OR BOFCtNG/WELL NO-

PROJECT NAME fVbrr.30/v ph 1 ( I r 

PROJECT N O - . ^ Z g ' ? ^ 0 3 ^ MAJOR TASK . ^ ^ r ^ ^ J ^ ' ' ' ^ SUBTASK 

TECHNICAL CRI>? C M a ^ e t ^ p ^ / i^ ?Naue..) p r : i ^T 

&(0( t> 

DATE .TuAf 'a 7 FORM COMPLETED BY /^/^ "^/o^ 

WEATHER $ U /̂ Â -l 

MEASURING POINT -T̂ p̂ P tf.^g. 

MEASURING POINT ELEV. 

LEVEL OF PROTECTION A B C (D) * 

METHOD OF MEASUREMENT £ U ) j : 

INITIAL WATER LEVEL ELEV. 

SAMPLING METHOD well ^i-r,<^r 6. 

SPECIAL SAMPLING METHODS (^(^oe^-

INITIAL WATER LEVEL 

TIME ELAPSED/FINAL DEVELOPMENT/PURGING. 

SAMPLING DEPTH INTERVAL J j - S ^ ^ '^o^ 

5" //̂ J _ TECHNICIAN _iL̂ :Lir 

PUMPING RATE/SAMPLING .Z-TA//^ 

WATER QUALITY 
INSTRUMENTS USED SERIAL NO, CALIBRATION REFERENCE 

-̂  O r . ' o A J Z ^ O 0 \ \ yyi^Ter zz,\o j ' e e ' ^ r . o m ^ / L ) p h yng.Ter Cc>'• ^<-^T.cJ^^ /o<bo./<; 
^ 

/ 3 

I f 
2 . / S T 5 - r . - r y^e.'u.r /^9// Si-C y S ~ r 5 - < r - ) • v i e r g r C c l , j ^ r a r . Q ^ locJacKiK 

• ^ • y S - 3 1 L^.<.s<3(i<?.<j Q x y j e . " iMg-Tg^ z 9 9 ^ r̂e- V s X ^ . O . . l / lgr< '~ (—A I, i>rc , ,0.1 totUask, 

4. 
5. 

FINAL WATER QUALITY 
INSTRUMENT READINGS 

TEMP C O 

CONDUCTIVITY ( i i m h o s / c m ) ^ r / o ' 

PH 7 - 6 / 3 

E H _ / ^ 5 

D . O . ( m g / 1 ) 3?.66> 

OTHER 

DUPLICATE WATER SAMPLING 
DATA INSTRUMENT READINGS 

/7 TEMP ( ° C ) 

CONDUCTIVITY fumhos/cm) ^ O x i o ' 
PH -7-69 
EH 17^ 
D.O. (mg/l)__l_(el. 

TECHNICIAN ^^'^AA^"" TIME START ZaV£/_ TIME FINISH Z-<̂.5"5̂  

SAMPLE COLLECTION PERIOD: .̂ TART ^ O ^ f STOP 2-0Q TRPHNTrTAN (0//V ̂Z) 

*NOTE: FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN 
FOR DETAILS. 



SERIAL NO. 
PAGE OF _ 

WS 

TOTAL VOLUME WATER COLLECTED 
FIELD FILTERED: YES.^O_ TIME JkfL^ TECH. J^ 

TOTAL NO. OF CONTAINERS _ 2 -
FILTER TYPE C'̂ ^^^C^ 

SAMPLES COOLED DURING COLLECTION PERIOD: Y E S / N O ; 

SAMPLE CONTAINERS 

QUANTITY 

^ 0 <^i' 

/' 

' A L. !^ 
y 

I ' 

1 L. 

1 1 . . 

I<HK. 

CONTAINER 
M.iVTERIAL 

/'^7/H S 
M 

'1 

l\ 

pL/hPc 
'\ 

<\ 

SAMPLE LABEL 
S E R I A L NO. 

S6, ooo '3 
14 
/ ) ' 

/ t 
f-7 

1% 
J ' 11 

PRESERVATIVES 

— 

— 

-
— 

/4/^fi3 
f-f/^^J 

COMMENTS 

i/£;/^ 

fi/^/l 
PAJfr 
hf^fi-

^trfsx^ -Jorfi^ 
^ f t r i ^ ' > ' T ) t t s 

i^/£Fi/-^y/f-htrj 

DOCUMENTATION 

M 

TIME. TECHNICIAN SAMPLE CONTAINERS SEALED: YES_NO.£ 
SAMPLE SHIPPING CONTAINER SEALED & PACKED: YESrlNO_ TIME?i^ TECH._C5^ 
LAB ANALYSIS lUEQUEST FORM: Y E S ^ O _ TIME^2^^_ SERIAL NO.'Ẑ :?_?£ttrECH.£>̂  
CHAIN OF CUSTODY FORM: Y E S _ ^ 0 _ TIME t2fii2__ SERIAL NO.Z-7Z.9 TV.C.K <^^^ 

iiad 
COMMENTS: 

I 



j n ^ j l f k - r 

PROJECT NAM£; 

PROJECT NO. 

SAMPLE LOCATION NO. 

S A M P L E C O N T R O L S H E E T 

felot p 

SERIAL NO. SCS. 

PAGE OF 

TnJUTJT 

DATE 

SAMPLER 

CUSTODIAN 

_y, iK̂  -L-O ' ^ y 

C iM^TCg- I 'Ofc''̂  

<^ dA A-T̂ g I ^^3^/^— 

.SAMPLE NO 

^ ( ^ M7^. 

SAMPLE LABEL NO. 

5 L O O O O 1 

C . O . C . NOi 

Z - A ^ ^ 

SHIPPED 

cTi^j 7,2.-^g^ 7 . 9 ^ . < r - y 

LAB ANALYSIS 
REQUEST NO. 

^ I^Qr i f~ .n" -?/?9 ^ - 1 

-*Z S L 00 0 ^ 3 j ^ ^ ^ i " - ? -

6 5 L O O O O 4- •7,^^:S---Z-

^ 3 " S l - o O n o ^ ^t^r-3 
.Su ' /7(00>-) ^ V • ^ ^ ^ ^ ^ - 3 

- ^ / V - 1) 1-00007 l^v^C rViio i.-i,'"TST z i ^s -^ 

j ^ "^^-tpnoo'i^ 7.,l-=̂  r - V 

^ S / N 'Sf,<oooo'̂  ;.^^?^^-s' 

^ ^ P O O f O J^HLTzi. 

^ ^ A ' ^ f ^ ^ Q o l / 

$ L ^ c ? o ( ' r -r 2a£Xjlk__ 
2 ^ 1 ' ^ ^ ^ - ^ 

1/^>V ^ f - ^ O ^ /? Z7Z-1 TZJA/ zq ^^7 / > e - 7 - 7 Z i f 

_|M_ il 
iilv)Al / f 

Gfvift / t 

4f4MMj:M^i / 7 

f1glAC5-D<M r (^ 

P/£Pi^-h^^Tlc^J / I V 



,iItiiUi^ WELL DEVELOPMENT & PURGING 

GENERAL DATA 
SERIAL NO. 

PAGE OF 

WDG 
0 0 0 2 1 

PROJECT NAME. 'VIorr. ':>cr, 1^ i )l.z 

PROJECT NO- I Z 8 7 Z S I F . 
DATE y u N 25 '8 7 FORM COMPLETEn BY 

RORTNG/WET.T, NO. 6- I Ol-D 

MAJOR TASK ^ ':'< qr SUBTA.SK — 
^ / P r - ^ //:>/> 

' 

WELL CONSTRUCTION 

TOTAL DEPTH (FT) . i . 7 ^ ' 
?.2 - s - y GRAVEL PACK INTERVAL (FT). 

WELL PROTECTOR: YES_t/lNO 
FLUID INJECTED DURING DRILLING (QUANTITY). 

BOREHOLE DIAMETER 
WELL DIAMETER (ID)(IN). 
PADLOCK NO. /̂ /4 

A-nl 

WATER VOLUME DATA 
DATE OF MEASUREMENT ^QN Z8 'fl7 
MEASURING POINT Top o\- n.i.s£-(i, 

B UJ3. WATER LEVEL INSTRUMENT USED_ 
INTIAL WATER LEVEL (FT) "?^' ^VH" 
LINEAR FEET OF WATER / O . I ' 

WATER VOLUMES 
ITEM 

WELL CASING 
GRAVEL PACK 

DRILLING FLUIDS 

VOLUME 1 
FT-^ .GALS. 

/ .4.S-
M&6^t. 

LINEAR FEET SATURATED GRAVEL PACK /o>/ <?-33 

NOTE: QUANTITIES CALCULATED PRIOR TO DEVELOPMENT 

METHOD OF DEVELOPMENT. 

DEVELOPMENT CRITERIA 

WATER QUALITY MEASUREMENTS: YES _t:::l NO 
WATER VOLUME TO BE REMOVED (GALS)_Si^l_ MTNTMITM /a. J" MAXIMUM _2XiX 

NOTE: DEVELOPMENT TO BE PERFORMED IN ACCORDANCE WITH PROJECT SPECIFIC 
WELL DEVELOPMENT PLAN. 

COMMENTS 



r n ^ j i f k - r : 
WATER SAMPLING DATA 

SERIAL NO-
PAGE_OF_ 

WS__ U 0 0 2 1 

PROJECT HAME. r ^ o r , - . , , . ,̂ ,̂ ? ,^x. § A M P 5 t l ! ; a ^ ^ % o " - - ^ ^ l ^ ^ 
PROJECT NO. iZS7Z^&7:>7. MAJOR TASK _ 2 : M ^ _ _ SUBTASK _ r z = 
TECHNICAL CRIIW C Mcxt , Atr / p.Qcxv^i^p Hf I 

DATE 7 ^ ^ ^ . J ^ ^ ^ l 
i ^ 

FORM COMPLETED BY ^ ^ ' 
./"-g'^ 

WEATHER ^ U K f K y - ~ j LEVEL OF PROTECTION A B C (p) * 

MEASURING POINT Top o'̂  t̂sciil- METHOD OF MEASUREMENT E ^ ^ / 

MEASURING POINT ELEV. INITIAL WATER LEVEL ELEV. _ 

SAMPLING METHOD Tg'^oN feo-, lê  

SPECIAL SAMPLING METHODS V 
INITIAL WATER LEVEL -̂̂  "' ̂ V 

TIME ELAPSED/FINAL DEVELOPMENT/PURGING. " ^ /-/ot//-^ TECHNICIAN ^̂ '̂'̂  

SAMPLING DEPTH INTERVAL ^o^ o/^ /-/eQ-7̂ ^ PUMPING RATE/SAMPLING 

WATER QUALITY 
INSTRUMENTS USED SERIAL NO. CALIBRATION REFERENCE 

l . Q r i t J N pU H/|p.1 ,̂f- Z-Z-IO <M?f O r i O t 4 7.XO r M WUcTer C<x.l . brt-T,o.A tu<i4<>.̂  

12 

/ J " 
2 . ' / s X S-C-T i M ' C T t r iz-mi see . Y $ T S - C - T r v l tYp . ^ C < \ \ , \ o r u T . o ^ lAbdo lC 

3 . y S l : :̂-.,̂ oU.<?<j t^xy^en JMgTc'" Z^9?z: •^e ySj.- b . c>. .vve>£f̂  C^l.br^Tro-^ lix!.<xi< 
4 . 

FINAL WATER QUALITY 
INSTRUMENT READING'S 

TEMP C O 
CONDUCTIVITY (nmhos / r in ) 7 ^ x ) 0 ' 
PH 7 - ^ i 

EH 
D . O . ( m g / 1 ) 
OTHER 

ZZl 
5 , 5 ^ 

TECHNICIAN. ^/-^ 

DUPLICATE WATER SAMPLING 
DATA INSTRUMENT READINGS 

TEMP C O 
CONDUCTIVITY 
PH 
EH 

D.O. (mq/1) 

Vb.o 
(umhos/cm) "/a-X lO' 

1 .13 
Zo^ 

^ Q b 

TIME START^^li2_ TIME FINISH Z . f S ^ 

SAMPLE COLLECTION PERIOD: START ^O3o .STOP ̂ \SS TECHNICIAN-^tll/M 

*NOTE: FOR .LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN 
FOR DETAILS. 



SERIAL NO. WS. 

P A G E _ O F 

TOTAL VOLUME WATER COLLECTED TOTAL NO. OF CONTAINERS 7 

F I E L D F I L T E R E D : Y E S _ ^ 0 . _ TIME "Z-'Ot^ TECH. C*^^ F I L T E R TYPE "SAe^fci— 

SAMPLES COOLED DURING COLLECTION P E R I O D : YES ' - ^ 0 -

SAMPLE CONTAINERS 

QUANTITY 

4 t 5 . ^ ^ 

Q-OML-
"|/i--tiAu 

'̂ VCrM-
( L 

l U 

f e^W-

CONTAINER 
MATERIAL 

{-A^s 

' y 

r^-^Tic-

\ y 

.. 

SAMPLE LABEL 
S E R I A L NO. 

^(^/^n>o t% 

1 î 
G<; 
^ 

6-7 
^ , < j . 

\y 'b'^. 

PRESERVATIVES 

f c P 

N - ^ 
^4(003 

(-4ofs 
i c e 

COMMENTS 

v/od 
1/0/4 

^ ( O ^ 

^p/? 
To T- M erm-cS 
fcvi.', Mfe.rAM 

^ te f= i<_reA^iON-

DOCUMENTATION 

•I 

TECHNICIAN. SAMPLE CONTAINERS SEALED: Y E S _ N O ^ TIME 
SAMPLE SHIPPING CONTAINER SEALED & PACKED:^ YES^r^^ TIMEc^Lo. TECH^L 
LAB ANALYSIS J^QUEST FORM: YES^::r^O_ T I M E " ^ ^ SERIAL NOt'lzil^TECH. 
CHAIN OF CUSTODY FORM: ^ ' ^ . ^ . . ^ O _ TIME.il̂ iixj. SERIAL NO. 2-?It TECff 

^ •JiOgxJ 

COMMENTS: 



V/ELL DEVELOPMENT.& PURGING 

WATER QUALITY/WATER REMOVAL 
SERIAL NO. WD 
PAGE OF 

-tmtfT 

PROJECT NAMi:_ 

PROJECT NO 
M o r r . soM pH 1 ^.r 

IZ 2>1 ZQhT, 

FORM COMPLETED BY 

BORING/WELL NO. 6-iô D 

MAJOR TASK ZI^A-t^ SUBTASK 

WATER QUALITY INSTRUMENTS 
CALIBRATION 
PERFORMED (v̂ ) DATE INSTRUMENT SERIAL NO. TECHNICIAN 

6/^f i C>r'oN Z-io p ^̂  .*\eTtr 2.ZIO ^ C M(K)Cp.,,^eii 

^ V5J <-C'-r uderer ' Z 9 / / t ^ C /yia.ye,,\iefl. 

0/13. Q c i o N 2-IO p l i tvttTer Z-t-IO ^ r . i4/!avf/,N&ii 

4 khA. / s x s-t:- I tMe.Tef ( • ^ ^ / / (X C - inAc^^ifJe,^ 

^j-^o C P r i g r ^ i'.iQ ->U tMgT.:!^ ^ ^ 1 0 _ t ^ 13 0^^'g•'^ po rT 

ŷ̂ c? y S l S-C-T • v i t r t r \ Z 9 I I 1 / _Q I ^ r..u«!,.̂  p o r T 

DATE 

(y'^a 
6 /̂29 

cJlo 
1 

WATER 

TIME 

(3W 
i15o 
zo.ir 

C3 

0 
2 : 
bJ 
DJ 

U) 
2: 

^ J O 
< - ! 
EH^:I 
o< i ; 
E H O 

8 S 
L> 
1 

QUALITY 

c 
> 
c 

w 
SCO 

w 
< : D 

E H > 

0 
0 

oi 
2 
w 
EH 

H.l 

'1,o 

(3.0 

2 
W 
0 
X 
X 
0 
Q 
W 
> 
yA 

M O 

ax 

READINGS 

X 

a 
I.OT 

7 1 Z . 

7-10 

> 
2 

X 
w 

X 
0 

Q 

§ 

>̂  
EH 
M 

^ 2 
E H O 

o~--
Q O zx ox 
O D 

IftXlO 

71,1 a 

TIKII) 

APPEARANCE 

m^^Diii / 
C{o<J<i\( - li^.UT To~t^ 

7 7 ^ ^ 

COMMENTS 

'"JOTES: 
1. COMMENTS SHOULD DELINEATE FINAL SAMPLE AND REPLICATE MEASUREMENTS. 
2. ANY INSTRUMENTATION CALIBRATION OR USE ANOMALIES SHOULD BE NOTED. 
3. APPEARANCE SHOULD BE NOTED BEFORE, DURING, AND AFTER DEVELOPMENT. 

file:///Z9II


PUMPING TECHNIQUES 

DATE PUMP TYPE SERIAL NO. PUMP TECHNICIAN 

WATER REMOVAL DATA 

DATE 

2 
O 

O4 
2 
D 
O4 

W 
W 
O 

OA 
2 
D 
O4 

IH 

;^ 

(.5 
2 
n _ 

' ^ 2 
' ^ O4 

yA 
< 
EH 
2 
wcno 
22:w 
SO > 

• J O 
O v ^ 2 
2 < W 
M O P S 

CO 
2 
O 

i J 

O Q 

- w 
y A > 

<2 
E H 2 

ow 
EnOi 

2 S " 
W ^ > 

5^2 
ZWW 

1 ^ 

scoQ 
W W 

y A X > 

w 
« 
EH 

2 
M 

04W 
2 > 
D W 
D4t^ 

o| 

3< 
w o;pi« 

w o 
<w 

o 
2 

Oi 
W W 
H E H 

<&< 
COMMENTS 

AV/f 

•I 

•I 
I 



liLiJjJ13£ 

PROJECT NAME _ 

PROJECT NO. 

SAMPLE CONTROL SHEET 

j -

'-•Z if.7 Zcf^J 

SAMPLE LOCATION NO. ^ ' ^ "^P 

DATE 

SAMPL 
r n s T C 

SERIAL NO. SCS_ 
PAGE .OF . 

, j r , ^ ^ ^ JS a 

P R ^ z * - ' — 

)nTAN dZ-c^^^ 

m\)i,r 

' s ^ . 

SAMPLE NO 

\/0A 

\ / o A 

MA 

R t ^ ( \ 

T:>\^ MfeTtH^ 

^ . e ^ N breAT 

. SAHPLE LABEL NO. 

"^UOOf-, t 3 , 

\ 

i . ^ 

( p ^ 

b t 
(,7 

^ ^ 

^ n 

C . O . C - NOi' 

Z^'t't'r /s6)C?o 

f 

1 
SHIPPED 

_ J u o ^ ' ? 7 

\ 

/ 

V 
\ i y 

LAB ANALYSIS 
REQUEST NO. 

L - M - 2 J i 9 9 

1 
I 

I 



• i i ' ^ - r ^ 
WATER SAMPLING DATA 

SERIAL NO. WS . Q Q Q j ^ Q 
P A G E _ O F _ 

SAMPLE LOCATION NO. (^iOtJ[) 
nu nnDTMr;/WF.T.T. NO. — '^ i y • OR BORING/WELL NO. 

PROJECT NAME Morc^or^ îy t g..r. 

PROJECT NO. / ^ 6 7 a g 3 L MAJOR TASK Z^^:3_L7SH SUBTASK . 
TECHNICAL CREW C ^Q^t 'Acr j l ^ T^a^j^^^^orl 
DATE ̂ UA/ ^7 'e>7 FORM COM COMPLETED BY C ^ " / p P 

WEATHER StJf.^f^ ^ C <9 L J S ^ ) LEVEL OF PROTECTION A B C (D) * 

MEASURING POINT -rop oP R.ser METHOD OF MEASUREMENT ^ k / - J -

MEASURING POINT ELEV. INITIAL WATER LEVEL ELEV. 

SAMPLING METHOD TeHoi^ ?;xx, (p.r 

SPECIAL SAMPLING METHODS r INITIAL WATER LEVEL 9//" 

3 <? ^^ /• ̂ ^ TECHNICIAN. TIME ELAPSED/FINAL DEVELOPMENT/PURGING_ 

SAMPLING DEPTH TNTFRVAT. /=V î^ ̂ .̂ /"Z PUMPING RATE/SAMPLING 

WATER QUALITY 
INSTRUMENTS USED 

•'•-On'oN ZlO nU yne.rei~ 

2.*-V(SX S - C - i ^f.-rer-

^ • YSZ. D.^^'^loiid 0><y<i&t Kvî Tcr 
4 . 

5 . 

SERIAL NO. 

Z Z I O 

I Z 9 / / 
^ 9 9 ^ . 

CALIBRATION REFERENCE 

.5ee-Or;o>i ZlO -it) '*̂ eXei- Q^cl- brcCr^o.̂  iosivjô c 

a - e - V S I u S ' C ' T iA/l€"rer Cvi.^rcTi'o.^ h^Lx^K 

See- /Str D.<5, ^e" r c r C'v./. i/^TTd^ /•? tojK 

FINAL WATER QUALITY 
INSTRUMENT READING'S 

TEMP C O 
CONDUCTIVITY (umho.q/rm) 7Z X /o' 
PH Z<î  
EH -i:^ 
D.O. (mg/1) 
OTHER 

S.H7 

DUPLICATE WATER SAMPLING 
DATA INSTRUMENT READINGS 

TEMP (»C) i i i .^^ 

CONDUCTIVITY ( u m h o s / c m ) . 
PH 7 . ; / 

EH 

D . O . 

•LZ4 
(mg/1) -7 .7^ 

7z:x/o' 

TECHNICIAN. cm TIME STARTi5iZ5_ TIME FINISH / 9^5" 

SAMPLE COLLECTION PERIOD: START . J l l l H STOP _/2ll_ TECHNICIAN _ £ ^ 

•NOTE: FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN 
FOR DETAILS. 



SERIAL NO. 
PAGE OF _ 

WS 

TOTAL VOLUME VfATER COLLECTED TOTAL NO- OF CONTAINERS "7 

F I E L D F I L T E R E D : Y E S . j ^ O _ TIME i l ^ l T T E C H . _ ^ Z l ! l F I L T E R TYPE 'S>frv/f^^ 

SAMPLES COOLED DURING COLLECTION P E RI O D : Y E S . ^ 0 : 

SAMPLE CONTAINERS 

QUANTITY 

i« (̂ u 
^ , 0 ( ^ ^ 

v-voi^ 
' ^ ^ ( T H . 

lu-. 
/u-
loj^^c^ 

CONTAINER 
MJVTERIAL 

<^-/Ai5 
«, 

»( 

i< 

pL>>r,c 
fl 

•' 

SAMPLE LABEL 
SERIAL NO. 

^ t -^oo 1.1 

V 9 

t i 
1 So 

^ ' 
3 ^ 

^ z^ 

PRESERVATIVES 

" 

• ^ 

^_ 

- ^ 

M/yJcl 
f-f/̂ î 

COMMENTS 

l y o ^ 

/y^A 
(t.rJf)' 
-fl^J/l 
H e r / < ^ ) - Tor/H^ 
herAC^ - -pu t 

/ ^ ' ' / i t ^ / / , ^ / f - r / * A - > 

DOCUMENTATION 

SAMPLE CONTAINERS SEALED: YES_ NOC TIME TECHNICIAN 
SAMPLE SHIPPING CONTAINER SEALED & PACKED: YESr:^0_ TIME^I^ TECYiCr^ 
LAB ANALYSIS INQUEST FORM: YES.ir^O_ TIME i3£i^ SERIAL NO.^'^^ ̂ ^^.CH. O-
CHAIN OF CUSTODY FORM: yESi:rt}0_ TIMEZ2£^__ SERIAL NO. JJZZJ_ TECff._i^ 

1-7 Ih 

COMMENTS: 

• l l 



WELL DEVELOPMENT.& PURGING 

WATER QUALITY/WATER REMOVAL 

SERIAL NO. WD 
PAGE OF 

OOQJLD 

M o r e I S O N 

IZ87Z&2>Z. f 
k 1 R.T. PROJECT NAME 

PROJECT N0._ 
DATE £ i 2 N _ i J _ j i 7 FORM COMPLETED BY 

BORING/WELL NO. ^ / P ' i ^ 
MAJOR ThSKi^^ l l l ' ' ' ^SUBTASK JZL. 

WATER QUALITY INSTRUMENTS 
DATE 

6/^7 
(ojzl 
I 

INSTRUMENT 

Or'ion ZiO p ^ ^^Tir 

/S-H S-C-T m«Tfer 

SERIAL NO. 

z,z,\o 
i z 9 / / 

CALIBRATION 
PERFORMED (v^) 

,X 
. / 

TECHNICIAN 

C KW^Pr.ier 

G- /lk)cr.>u?r 

DATE 

(Ml 
b z i 
1, 

W^7 
1 

WATER 

T IME 

/05/3 
/<^«9 

/«e3(y 

i^-ro 

w 
> 
o 
2 
W 
cc; 
CO 

2 
yAO 
<yA 

\^yA 

o< 
E H O 

ZS 
8S 
10 
no 

QUALITY 
Q 
W 
> 
o 
2 

w 
2 C 0 

w 
^ 2 
< D 
EHKJ 

Op 
E H > 

u 
o 

04 

w 

i i.6 

l^t 

15 2 

2 
W 
0 
>H 
X 
0 
!Q 
W 
> 

0 
cn^j 
C 0 \ 
M O 
Q 2 

READINGS 

3: 

a 
7 0 7 

7.t| 

i i i 

> 
2 

5' 

W 

X 

0 

Q 

§ 

>H 

M 

^ 2 
E H O 
O ' ^ 
CDcn 
Q O 
2 3 : 
0 2 
O D 

IZ^Kf 

I Z M O 

TCuo 

APPEARANCE 

0 / ^ i e 

COMMENTS 

gai 

T^r^r^^ 

'OTES 
L. COMMENTS SHOULD DELINEATE FINAL SAMPLE AND REPLICATE MEASUREMENTS. 
2. ANY INSTRUMENTATION CALIBRATION OR USE ANOMALIES SHOULD BE NOTED. 
3. APPEARANCE SHOULD BE NOTED BEFORE, DURING, AND AFTER DEVELOPMENT. 



PUMPING TECHNIQUES 

DATE PUMP TYPE I SERIAL NO^ 

^47 (^(^/^rTe ^ ^ r c ^ 

PUMP TECHNICIAN 

^ ^ 

WATER REMOVAL DATA 

DATE 

2 
O 

O4 
2 
D 
O4 

W 
W 

o 
04 
2 
D 
O4 

W 
EH 

1> 
O 
2 

^ 2 
2 0 4 

D o 
04 — 

2 
WCQQ 

W O > 
^yAO 
0 ^ ^ 2 
2 < W 
Moa 

CO 
2 
o 
yA 
yA 

< ^ 
O Q 
- w 
y A > 

<g 
EH2 
OW 
^Oi 

w ^ 
S J O 
0 ^ ^ 2 
zww 

W rs 
ww 

^ : | 2 > 
^yAX 

E H > ' ^ 

w 

2 
M 

O4W 

2 > 
DW 
04»4 

Ol 
2 

•^f^wSj 
?w? 

w: 
> 

w 
wo 
<w 

O 
2 

O4 

OiOi 
WW 
EH EH 
< W 
3 : < COMMENTS 

^/l? /45b ' ^ .5* / / . 3 



WELL DEVELOPMENT & PURGING 
GENERAL DATA 

SERIAL NO. WDG 
PAGE OF 

OOOl 0 

PROJECT NAME tVlorr. i^N ph i 9.T. 

PROJECT NO. [1-6 7 7.^.^7. 

DATE ^UN i7'<9 7 FORM COMPr.RTED RY 

BORING/WELL NO._ 
MAJOR TASK Z Z 9 ^ SUBTASK 

WELL CONSTRUCTION 

5 1 . I3> TOTAL DEPTH (FT). 
GRAVEL PACK INTERVAL (FT)_ 
WELL PROTECTOR: YES ^ NO 
FLUID INJECTED DURING DRILLING (QUANTITY) 

BOREHOLE DIAMETER (̂  
WELL DIAMETER (ID)(IN)__2:.l 
PADLOCK NO. A//A 

WATER VOLUME DATA 
DATE OF MEASUREMENT rTcJA/ Z 7 9>1 

MEASURING POINT T o p o^ ft.'^gr 

gCOT WATER LEVEL INSTRUMENT USED. 
INTIAL WATER LEVEL (FT) 9' /'' 
LINEAR FEET OF WATER Vo ̂  

WATER VOLUMES 
ITEM 

WELL CASING 
GRAVEL PACK 

VOLUME 1 
FT3 

DRILLING FLUIDS1 ^ ^ 

.GALS. 
?#./^ 
C .S3 

J i ^ 

LINEAR FEET SATURATED GRAVEL PACK i - i •:> 
J ( > f ? 

NOTE: QUANTITIES CALCULATED PRIOR TO DEVELOPMENT 

DEVELOPMENT CRITERIA 
METHOD OF DEVELOPMENT 0?nTru<rmr.£. T ^ ^ M , ^ ,̂ ^^^((gtA. ^ c . l g r 

WATER QUALITY MEASUREMENTS: Y E S _ i ^ NO 
WATER VOLUME TO BE REMOVED (GALS) ,76--T MINIMUM ^ ^ 

NOTE: 

MAXIMUM ^f O 

DEVELOPMENT TO BE PERFORMED IN ACCORDANCE WITH PROJECT SPECIFIC 
WELL DEVELOPMENT PLAN. 

COMMENTS 



I l p l t t ^^ " 
SAMPLE CONTROL SHEET SERIAL NO. 

PAGE OF 

S C S _ -8^mt-2-| 

PROJECT NAME 
PROJECT NO. _ 

/ ^ c ^ . ^ f j ^ ^ i P r ^ ITI I 

/ z - i y y ir ^ ^ 

SAMPLE LOCATION NO. ("<(0 "/j 

DATE 
SAMPLER 
CUSTODIAN 

., / ^ ^ X ? ^ -, 

d/*'^ 

(T'/O'Z— 

SAMPLE NO 

Uo^ 

\/t7Pr 

f3A3A 

^lOfi-

lAfitfdK'-fnrfi' 

I M I T ^ A - P n ) 

V/th\^/f^ot 

1 

1 

1 

. S;vMPLE LABEL NO. 

'^^'^Oo Z.O 

^ / 

^L. 

\ " - ' 

I ^ i z 
^ i- 7^ 

C . O . C . NOi 

^66. f 

' 

w 

• • 

I 
SHIPPED 

s^^ 1̂"̂  V? 
1 

/ 

/ 

/ 

/ , r 

LAB ANALYSIS 
REQUEST NO. 

L-/^/L, L L G ^ 

1 
1 

/ ^ -
y" 



' ^ ^ L L DEVELOPMENT.& PURGING 

WATER QUALITY/WATER REMOVAL 

S E R I A L N O . WD 

PAGE O F 

-rmtrtrr-

PROJECT NAME 
PROJECT NO iZQy 
H K T E ^ i T l L - ^ ^ - ^ COMPLETED BY 

BORING/WELL NO. Z ^ ( a - f S 

MAJOR TASK Z ^ - ^ 
M ^ / r ? r y z-iTfT 

SUBTASK 

DATE 

O/zo 
o^/^^o 

"^^^^^^5_.QUALITY INSTRUMENTS 
INSTRUMENT 

Vsj: S'C'T 

SERIAL NO. 
CALlBKATiON 
PPPFORMED (v̂ ) 

ZZ^iO 

I Z 9 / I 

TECHNICIAN 

D :^ gcfc-yt p>a r T 

^ i:> 
^ 

CA-î e^v p>or~ 

DATE 

LJto 
olio 
bfzo 

i 

Vlhl 

T I M E 

i S S o 

IUI7 

IGZ'i 

•ER 
Q 
W 
;> 
O 
2 
w 
CO 
2 

yAO 
< - J 
^yA 

o< 
E H C P 

Q O 

9o 
100 

Q U A L I T Y 

c 
C 
2 

w 
Sc/3 

w 
yAX 
< D 
E H ^ : ) 

Op 

) 
1 

• 
04 
2 
W 
EH 

IZ-i 

1̂ 1 

15.1 

2 • 
W o 
X 

o 
Q 
M 
> 
yA 

o 
COh^ 
C 0 \ 
M O 
Q 2 

READINGS 

a 
70Z 

7.03 

Urf 

> 
2 

X 
w 

X 
0 
Q 

>H 

EH 
M 

^ 2 
EHO 

nco 
Q O 
2 3 : 
0 2 
O D 

3 b , yo-

Ji>/o' 

dL^.j 

APPEARANCE 

ttter- <-

COMMENTS 

- l/erv/ S, (TV 

' w ^ 

OTES 
1. COMMENTS SHOULD DELINEATE FINAL SAMPLE AND REPLICATE MEASUREMENTS. 
2. ANY INSTRUMENTATION CALIBRATION OR USE ANOMALIES SHOULD BE NOTED. 
3. APPEARANCE SHOULD BE NOTED BEFORE, DURING, AND AFTER DEVELOPMENT. 



PUMPING TECHNIQUES 

DATE PUMP TYPE 

? G 2 0 
SERIAL NO. _pnMP TECHNICIAN i 

WATER REMOVAL DATA 

DATE 

t l t o 

2 
O 

O4 
2 
D 
a, 

f:>OG 

W 
W 
O 

04 
2 
D 
O4 

f S i S 

w 
EH 

o 
2 
M ^ 

i-
D o 
04»— 

/ i " . ^ 

yA 
< 
EH 

2 
WCOQ 
XZVA 
W O > 
2^ao 
o^^2 
2 < W 
M O K 

CO 
2 
o 
yA 
yA 
< ^ 
O Q 
- w 
^ ^ 
< o 
E H 2 
OW 

2 

tePw 
I W ^ 
5 - 5 0 
0 ^ ^ 2 

fcsww 

' ^ 2 

i-g 
w W 

EHK^i^ 

E H > ' ^ 

W 

EH 
2 
M 

yA 
O4W 
2 > 
D W 
0*yA 

f 

W 
PJ 
O 
w 
w 
OQ 

OiOi 
WW 
EH EH 
< W 

\'S.< 

o 
2 

COMMENTS 

4^. 

•I 

•i 
I 



WELL DEVELOPMENT & PURGING 
GENERAL DATA 

SERIAL NO. WDG 0 0 0 0 9 

PAGE OF 

PROJECT NAME 

PROJECT N 0 . _ 

'(\j\arr^-:>c^<n ph X «x 
\ Z b 7 Z & ^ Z 

'•S7 FORM COMPLETED BX 

RORING/WELL NO. Gr I C-l ^ 
MAJOR TASK Z Z 9 ^ SUBTASK 

WELL CONSTRUCTION 

TOTAL DEPTH (FT) ! l ' S>" 3' 
GRAVEL PACK INTERVAL (FT) & 

WELL PROTECTOR: Y E S _ y l l i O 
FLUID INJECTED DURING DRILLING (QUANTITY) Ai'K 

BOREHOLE DIAMETER 
WELL DIAMETER (ID)(IN)_Z^ 
PADLOCK NO. / V / / 4 

WATER VOLUME DATA 

DATE OF MEASUREMENT, 

MEASURING POINT 

JUN 70 '81 
Top o(- Rcser 

WATER LEVEL INSTRUMENT USED EuXL. 
INTIAL WATER LEVEL (FT) 
LINEAR FEET OF WATER 

- ^ / o 

?.o 

WATER VOLUMES 
ITEM 

WELL CASING 

GRAVEL PACK 

DRILLING FLUIDS 

VOLUME 1 
FT 3 

£ r 

.ilALS. 
Z.3J 
z^.sy 

.&" 

LINEAR FEET SATURATED GRAVEL PACK - S T - C T ^ ^ " ^ / C ^ 

NOTE: QUANTITIES CALCULATED PRIOR TO DEVELOPl>iENT 

DEVELOPMENT CRITERIA 

METHOD OF DEVELOPMENT ConTrc^-rcr-'s p u ^ p -7S<j.^'i.^^ -TgHoM h turUr- Z S- ĝ//c.,j 

WATER QUALITY MEASUREMENTS: YES _!/l NO 
WATER VOLUME TO BE REMOVED rGAL.S) Z f MINIMUM ^3 MAXIMUM _flZ_ r^c /^i" 

NOTE: DEVELOPMENT TO BE PERFORMED IN ACCORDANCE WITH PROJECT SPECIFIC 
WELL DEVELOPMENT PLAN. 

COMMENTS 



HP||H-^^ 

PROJECT NAME 

PROJECT NO. _ 

SAMPLE CONTROL SHEET 

Z 2 S 7 y^e^-^x 

SERIAL NO. SCS_ 
PAGE. OF 

0 0 0 0 3—1 

SAMPLE LOCATION NO. C^wAd 

DATE 

SAMPLER 
CUSTODIAN 

\ ^ c^"^ ^ ? g :P 

<ZJ^*^}> 

l < t y L . 

SAMPLE NO 

y70(^ 

\Jo(\ 

6 /̂)-
6Ai/V 

f^eff>t'>-'Tbr«/ 

M6:rAt>)'D'>3 

'\)jifAhf^"^ 

. SAMPLE LABEL NO. 

S/nn^ 1̂ 1 

\ ^ ) ) 

1 11 

^ 

/ ^0 

^1 

% 

1 ^3 

1 

1 

C . O . C . NOi ' 

i ? 5 f 

\ / 

1 
SHIPPED 

r ^ ^ ifi '̂<6-? 
( 

, 

\ 

il 

LAB ANALYSIS 
REQUEST NO. 

<fj(Z I 7ST 



Jl P ] I' ̂  ' r WELL DEVELOPMENT & PURGING 
GENERAL DATA 

SERIAL NO. WDG 
PAGE OF O O O l 9 

PROJECT NAME &torr,<.ciKj pl/j I >?X 

PROJECT NO. I Z S l Z B Z ^ 
BORING/WELL NO. C ^ f o S S 

DATE y^<^ 1 ^ '8 7 FORM COMPLETED BY 

MAJOR TASK Z Z ' i ^ SUBTASK 

TOTAL DEPTH ( F T ) . 

WELL CONSTRUCTION 

^'^•'^ BOREHOLE DIAMETER ^ ^ 

GRAVEL PACK INTERVAL (FT) 

WELL PROTECTOR: YES^j^rTNO 

7-3 . D ^ 7>. '_ WELL DIAMETER (ID)(IN) Z " 
PADLOCK NO. /v//4 

FLUID INJECTED DURING DRILLING (QUANTITY) A-'(^ 

WATER VOLUME DATA 

DATE OF MEASUREMENT. 
MEASURING POINT 

5cr^ 2fc^7 
•J-oA-

^ ' WATER LEVEL INSTRUMENT USED. 
INTIAL WATER LEVEL (FT) / 2 " /-/ j/y 
LINEAR FEET OF WATER UJ_ 

WATER VOLUMES 
ITEM 

WELL CASING 
GRAVEL PACK 
DRILLING FLUIDS 

VOLUME 1 
FT 3 

\^y 

GALS 
/. s-

^ 8 . 1 

9< 

LINEAR FEET SATURATED GRAVEL PACK Z/' / ^^/ ^o.;' 

NOTE: QUANTITIES CALCULATED PRIOR TO DEVELOPMENT 

DEVELOPMENT CRITERIA 
7g t'̂ OAj &4^^ ler METHOD OF DEVELOPMENT Tg WOAJ O 

WATER QUALITY MEASUREMENTS: YES i / " NO 
WATER VOLUME TO BE REMOVED (GALS)^.^^li2_ MINTMITM 3Z-C:> MAXIMUM _ ^ A ^ 

NOTE: DEVELOPMENT TO BE PERFORMED IN ACCORDANCE WITH PROJECT SPECIFIC 
WELL DEVELOPMENT PLAN. 

COMMENTS 



WELL DEVELOPMENT»& PURGING 

WATER QUALITY/WATER REMOVAL 
SERIAL NO. WD 
PAGE OF -&^^9 

PROJECT NAME A]orr, SJM p\A ± ZT 

PROJECT NO. I Z 8 7 ^ B ^ Z , 
DATE :s-oM̂ <;-Vf̂ r FORM COMPLETED BY. 

BORING/WELL NO-. 
MAJOR TASK ^^^^ 

6 r / O ^ S 

SUBTASK 

WATER QUALITY INSTRUMENTS 
CALIBRATION 
PERFORMED (v̂ ) DATE INSTRUMENT SERIAL NO. TECHNICIAN 

^ 6 - » % '£2. CS^r.QN 2,lO pty meT<r Z2.IC3 £ V 

•.fzS-J^ff. y s j . 5 - < : T rt<e7<r ' 2? / / 
ik*-^ T S T - ^ r ^ ^ t ^ T H S ^ ^ t^H~L P^ 

DATE 

^ / • z g 

V̂ ^ 
V?. 

WATER 

TIME 

/ . f i^O 

/ 5 " ° o 

^^'v? 

Q 
W 
> o 
2 
w 

2 

< J 
E H J 

o< 
E H O 

C. 

5 

^ 

QUALITY 
Q 
W 
> o 
2 

J W 

w 
SCO 

w 
f J 2 
< D 

O p 
E H > 

o 
o 

oi 
2 
w 

m 
3-t> 

2 
w 
o 
X 
X 

o 
Q 
M 
> 

o 
CĴ yA 
CO--.. 
M O 
Q 2 

READINGS 

33 

iSt 

7-7 

X 
w 

X 
O 
Q 

§ 

>H 
EH 
M 

^ 2 
E H O 

o\ 
DCO 
Q O 
2 3 : 
0 2 
O D 

^ . ' 

HSf^fl 

APPEARANCE 

$ ' ' ' 7 -, 

^ 

J/ 

COMMENTS 

P ^ ^ 
/ 

~'OTES 
1. COMMENTS SHOULD DELINEATE FINAL SAMPLE AND REPLICATE MEASUREMENTS 
2. ANY INSTRUMENTATION CALIBRATION OR USE ANOMALIES SHOULD BE NOTED. 
3. APPEARANCE SHOULD BE NOTED BEFORE, DURING, AND AFTER DEVELOPMENT. 



PUMPING TECHNIQUES 

DATE PUMP TYPE SERIAL NO. PUMP TECHNICIAN 

WATER REMOVAL DATA 

DATE 

2 
O 

a, 
2 
D 
O4 

W 
CM 

O 

O4 
2 
D 
O4 

W 

o 
2 
M _ 

^ 2 
D o 
O4 — 

< 
EH 
2 
WCOQ 
2ZW 

SO > 
• ^ O 

O i J 2 
2 < W 
M O « 

CO 
2 
O 

yA 

c j Q 
- W 
yA> 
<2 
EH2 
OW 

^ W 
< 2 
| : D 

St^O 
0 ^ 2 
zww 
MS:Di 

f j 

2cnQ ww 

< ^ 2 

OSS 

W 

< 
in 
2 
M 

:̂) 
04W 
2 > 
DW 
0 4 ^ 1 

o 
2 

yA 
W 
> 
W 
• ^ 

w 
PiOi 
wo 
E H W 

<w 

M j M 

^w? 
04304 

o 
2 

W W 
EH EH 
< W 

COMMENTS 

Av/Zf 



JOHM MATHES fc ASSOCIATES, INC. 

C;EOLOGIC DRILLING COMMENTS 

JMA PROJECT NO. 1-287203: 

PAGE 2 of 

BORING NO- ^-J5S DATE '̂ --'̂ 2-97 
1 

REMARK MO. REMARKS 

1 

2 

3 

4 

5 

•::ncountered h;0 J 11.0' 

Dri.llî T i!;d'r.ir]ng hinwin nn t-np r^f h t-

Pulled rods out @ 20', hole collapsed to 8.0' started new hole 3 n- N 

In new hole G105S installed 22' of 8" casinq to hold hole ooen. 

Continued to advance hole 

(3 53.0' still in silty sand (no rock) 

, , « 1 1 . t. I . ^ . ' l l . - -.. -i r \ 1 . . . 1 1 . - 1 

decision to install 

we 11; backfill to 23.0'. Pnllpd rnd<=:; hr.1p r'r.11̂ p<;<.H r̂. 71 n' 

WATER LEVELS 

REFERENCE POINT 

Ground Surface 

DATE 

6-22-87 

TIME 

0840 

1 

1 
i 

DEPTH 
(FT.) 

11.0 

COMMENTS 

During Drillinq 

TECH.: 

CM 

' 

1 
1 

1 

i 
^ 

1 fl 
I 



SERIAL NO-
P A G E _ O F _ 

ws_ - o n n ^ 9. WATER SAMPLING DATA 

] I ~ SAMPLE LOCATION NO. ^ / ^ r t 
PROJECT l i A H E _ m o r r . , . , ^ ^ p h I iL^ O R B O R I N G / W E L L NO. ( ^ f ^ ^ ^ 

PROJECT Krn. 17,8 7 Z&iZ- MAJOR TASK ^ - ^ - ^ Z-rt-̂  .SUBTASK • 

TECHNICAL CRFM __C- /tf^ .̂cfwveî  / i^ ^>t^^>/^.vporT 

DATE 3-0^1 VI-7 FORM COMPLETED BY _ 
cT ̂  ^/^^ P 

WEATHER ^ w ^ i ^ n 

MEASURING POINT T p i ' ^ 

MEASURING POINT ELEV. 

LEVEL OF PROTECTION A B C ( D ) * 

METHOD OF MEASUREMENT ^ ' ^ / 

I N I T I A L WATER LEVEL E L E V . 

SAMPLING METHOD " ^ ^ ^ l o M ' ^ c A e i ^ 

S P E C I A L SAMPLING METHODS 
V I N I T I A L WATER LEVEL / 3 ^ / '^z 

/ fe r ^ ^ > . TIME E L A P S E D / F I N A L DEVELOPMENT/PURGING. 

SAMPLING DEPTH INTERVAL T o 7 ^ / ^ ^ PUMPING RATE/SAMPLING 

TECHNICIAN <^cr '̂̂  

WATER QUALITY 
INSTRUMENTS USED SERIAL NO. CALIBRATION REFERENCE 

1 / ^ i " 2 - ' " , "Z-Z-CO 

''J 
i f 

2.ysj s<^ I Kner^r / ^ ? / / 5<^g i » / i r S-C-T ^ e T < ^ C.^/. (.^cT.o.v / % t.<,«^C 

-̂  • ySa D"'«;.coIue r̂  OK^c^n iMt:ttr Z-HH7. ^gg y ^ J U).C>. -Mt-Ter Ct.;.fc,^t.T,oM tcxjl^eoK. 
^ 

4 . 

FINAL WATER QUALITY 
INSTRUMENT READINGS 

TEMP C O 
CONDUCTIVITY (uinhos/cm)_ZiL_»^JlZ£_ 

PH 6 - t 7 

EH ? o ^ 

D . O . ( m g / 1 ) 

OTHER 
<-/.vr 

DUPLICATE WATER SAMPLING 
DATA INSTRUMENT READINGS 

TEMP C O 
CONDUCTIVITY (umhos/cm) 
PH 
EH 
D.O. (mg/l) 

TECHNICIAN Ĉ *̂ - TIME START / <^'^ TIME FINISH /fê -'̂  

SAMPLE COLLECTION PERIOD: START i±L^_ .STOP (^T-O TECHNICIAN—^li!:/?^ 

*NOTE: FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN 
FOR DETAILS. 



SERIAL NO. WS 
PAGE_OF 

TOTAL VOLUME WATER COLLECTED 
FIELD FILTERED: YES.^b_ TIME 

TOTAL NO. OF CONTAINERS. 
|fo<̂  TECH.£j^£l_ FILTER TYPE _3£!:e.e£j__ 

SAMPLES COOLED DURING COLLECTION PERIOD: YES--^0: 

SAMPLE CONTAINERS 
b< 

QUANTITY 

V ^ r ^ a t -

< ^ O t M . i ^ 

V^&Ai. ' 

^ ^ , 6 ^ ^ 
l u 

I t _ 

( feAU 

CONTAINER 
MATERIA!. 

Gl '^s 

vi' 
pu(3^r ic 

4/ 

SAMPLE LABEL 
SERIAL NO. 

5 u o o o S4 

S^ 
^ t 

^ 

^ 8 

5=1 
t o 

PRESERVATIVES 

fee 

/ 

HrOo3 
/4r.io3 

^ d ^ 

COMMENTS 

(^O-^ 

U A 
f^^JA 
T5fjfi 

-TOT McrAx..5. 

r i v^5 M R n * L i 

7 ^ t:.Pi 1 Vi/ATvDtX 

• 

DOCUMENTATION 

TIME. 
YES-

TECHNICIAN 

150_ T IME Oioo TECH.i 
SAMPLE CONTAINERS SEALED: Y E S _ N O ^ 
SAMPLE SHIPPING CONTAINER SEALED & PACKED/^ 
LAB ANALYSIS REQUEST FORM: YESj::1lO_ TIME'SQ-SERIAL NO^g-273|TFCH. < -̂rr̂  
CHAIN OF CUSTODY FORM: YES^rNO_ TIM^l£jLOO_ SERIAL NO. "Z-'T̂f TRCH- Z ^ ^ ^ 

' ' ^ T T ^ T T 

COMMENTS: 



np||iLy 
SAMPLE CONTROL SHEET SERIAL NO. 

PAGE OF 
SCS_ 0 0 U U 9 

/ ^ c PROJECT NAMi; _ 

PROJECT NO. 

SAMPLE LOCATION NO. 

, / , ^ yc'f / (ZS- DATE 
/2-S-7 Z.S7-3 

47L JTuZ i s? 

6 r l O ^ ^ 
SAMPLER 
CUSTODIAN 

(rT^g 

c^^-

SAMPLE NO 

VoA 

J o ^ 

Bt^A 

(̂ Nifl 

TOT ^eT^«^ 

tAS Henvt-

?e f̂il4-,r̂ T^w 

. SAMPLE LABEL NO. 

S'.-r^cx:> S>(X 

. J 

1 Ŝ 
C(= 

^ 

ss 
/ s-̂  

/ ^ 

C . O . C . NOi 

Z13/ 

.i 

I 
SHIPPED 

J a c 2 '8-̂  

/ 
/ 

^ 

V/ 

LAB ANALYSIS 
REQUEST NO. 

U-E_ Z175 1 

(L 



WELL DEVELOPMENT & PURGING 

GENERAL DATA 
SERIAL NO. WDG 0 0 0 ^ 1 
PAGE O F 

PROJECT NARE fVhrr, SON A 1 Or. 
PROJECT NO. IZS7Ze>^7 
DATE :5uN ^ & 7 

^ ^ 

f 

FORM COMPLETED BY 

BORING/WELL NO. <^(0 5"P 
MAJOR TASK ^^32.39'feUBTASK 

WELL CONSTRUCTION 

TOTAL DEPTH (FT) S C H ^ 
GRAVEL PACK INTERVAL (FT) "^(^-bZ. 
WELL PROTECTOR: YKS •^ NO 
FLUID INJECTED DURING DRILLING (QUANTITY). 

BOREHOLE DIAMETER G.!_ 
WELL DIAMETER (ID)(IN)^2^ 
PADLOCK NO. A / A 

WATER VOLUME DATA 
DATE OF MEASUREMENT -̂ ÔM ?.& 'fl 7 
MEASURING POINT Top of- /?.-~b<^'^ 

£kfX WATER LEVEL INSTRUMENT USED 
INTIAL WATER LEVEL (FT) ZZ.' 
LINEAR FEET OF WATER ZZ . f ' 

-VhL 

WATER VOLUMES 

ITEM 

WELL CASING 

GRAVEL PACK 

DRILLING FLUIDS 

VOLUME 
FT 3 i i a i i S . 

4 . S ^ 

T.feS 

LINEAR FEET SATURATED GRAVEL PACK \ y^o/-- /^-'^ 

NOTE: QUANTITIES CALCULATED PRIOR TO DEVELOPMENT 

DEVELOPMENT CRITERIA 
METHOD OF DEVELOPMENT U>^H U3<?>.ar(( 

WATER QUALITY MEASUREMENTS: YES ^ NO 
WATER VOLUMIJ TO BE REMOVED (GALS) l'̂ ^̂ '7 MINIMUM ^^-5 MAXIMUM _Ĵ fe_L£j 

NOTE: DEVELOPMENT TO BE PERFORMED IN ACCORDANCE WITH PROJECT SPECIFIC 
WELL DEVELOPMENT PLAN. 

COMMENTS 



WELL DEVELOPMENT.& PURGING 

V/ATER QUALITY/WATER REMOVAL 
SERIAL NO. WD 
PAGE OF 

-om^ 

PROJECT NAME 

PROJECT N O . _ 

DATE J l y j X - i i i -

i Z S 7 7.&ZZ, 
. ^ i 

8 7 FORM COMPLETED BY 

BORING/WELL NO. &-(OS'V 

MAJOR TASK ^ ^ ^ 3 : ^ ' - ' ^ SUBTASK 

^ n '-/oo 

WATER QUALITY INSTRUMENTS 
DATE 

G/zTS 

1 

INSTRUMENT 

C T ' O N ?-lO p i , , ^ f , r c / ~ 

ySX S-C-T ^ .Te r 

SERIAL NO. 

'L'i^\.a 

I Z 9 I I 

CALIBRATION 
PERFORMED (v/) 

t X 

y 

TECHNICIAN 

O i/V\c^ecy\er-
C - \AA<kKeif^e.r 

DATE 

(s>izh 
(PIZP, 

1 

WATER 

TIME 

I8z^ 
i S i o 

Q 
W 
> o 
X 
w 

2 

&H,J1 

o-< 
£HO 

3'> 
^ / 

QUALITY 
Q 
W 
> 
o 

w 
w 

yAX 

O O 
& H > 

o 
o 

« 
a. 
X 
w 
EH 

(5.t 

^^J 

2 
W o 
>H 

X 
o 
Q 
W 
> 
yA 
O 
UiyA 

M O 

READINGS 

X 

a 
7.1Z 

?.w 

> 
X 

w 

X 

o 
Q . 

§ 

>H 

EH 
M 

^ X 
EHO 
O ^ 
OW 
Q O 
2 = 
O S 
O O 

7?W 

73<k7 

APPEARANCE 

^ c / < i d v r e C l o u d s 

CJ^Si^C^Xl-

COMMENTS 

Clf<i'..^.Ci af-TK'- 7 , 0 (i£^>loi4'; 
• • 1 ^ - 1 

OTES : 
i. COMMENTS SHOULD DELINEATE FINAL SAMPLE AND REPLICATE MEASUREMENTS. 
2. ANY INSTRUMENTATION CALIBRATION OR USE ANOMALIES SHOULD BE NOTED. 
3. APPEARANCE SHOULD BE NOTED BEFORE, DURING, AND AFTER DEVELOPMENT. 



PUMPING TECHNIQUES 

DATE 

U ^ 
PUMP TYPE 

WC-L-L IAJ(?-A«.P 

SERIAL NO. PUMP TECHNICIAN 

d^'^-

( i 

WATER REMOVAL DATA 

DATE 

(^ / •v 

2 
O 

0* 
X 
D 
Ol 

1 6 ^ 

w 
w 
O 

0< 
X 
ID 
04 

i'^r5 

w 
EH 

o 
2 

D o 
O i . - ^ 

.2i» 

yA 
< 
EH 
2 
WtOQ 
2 : 2 : w 

SO > 
^ .50 

O K ^ I S 
2 < W 
M O K 

en 
2 o 
yA 

< ^ O Q 
- w 
y A > <2 
E H S 
O W 

^ W 

w ^ > 
o -̂̂ s: 
zww 

E H I ^ - S 

OSS 
EH>f*^ 

W 

< 
2 
M 

^̂  
OiUi 

x> 
D W 
0< i^ 

o| 
2 

> ^ 

w 
oioi 
wo 
E H W 
<w 
SCO 

2Z' 

yA*~' 

o 
2 

W W 
EH EH 
< W 

2 ^ ' 

COMMENTS 

C 

• i 



'" • ^"H'iujua •MlilMHiiidMin 

I f k'JULLZEIw 
WATER SAMPLING DATA 

SERIAL NO. WS Q Q Q r̂  | 
P A G E _ _ O F _ 

PROJECT NAMJ; f i lnrr , ^r^^, 

PROJECT NO.. . 
P tl 1 I}: 

i Z B j Z h i Z 

SAMPLE UbCKTlOn NO. ^ ( y C o 
OR BORING/WELL NO. •—^->=^ 

MAJOR TASK Z J ^ ^ Z2.H SUBTASK. 
TECHNICAL CREW C /l1axr..P.- / h iV.i;> .̂i ,7«^7 
DATE J u N g g ' 5 7 FORM COMPLETED BY --^ •^Im 

WEATHER Su AJM 4 LEVEL OF PROTECTION A B C(® * 

MEASURING POINT -r̂ p o'h ;̂ .̂sr-i?- METHOD OF MEASUREMENT C UX 

MEASURING POINT ELEV. INITIAL WATER LEVEL ELEV. 

SAMPLING METHOD Ux̂ .U bO/z,Q.̂ r̂  

SPECIAL SAMI»LING METHODS T 
I N I T I A L WATER LEVEL "^'^ 1 ' ^ ^ 

•3. rv I o TIME E L A P S E D / F I N A L DEVELOPMENT/PURGING. 

SAMPLING DEPTH INTERVAL " ^ ^ PUMPING RATE/SAMPLING 

TECHNICIAN 5 ± L 

- ^ C ^ ^ 

WATER QUALITY 
INSTRUMENTS USED SERIAL NO. CALIBRATION REFERENCE 

•'-•f^pioiM Z\o pU ivieT*/- Z-Z\0 .See C ) r i . i n XJiO pU Mt-Ttr a^i ' . i^r .Cr,a , \ i loCjboj^'^ ' T 

' J 
l 5 

2.Vsr s-c T l^ tT t / - I l9fl yac VSX ^ - d - T yvtetei- Cfa.<;br».>-'o/y |o^ (.oo/y 

3.V"SX r^:.sSeloe<^ meT«/~ ^ 9 9 ^ .s<<. V.SI O^O. »vue.Yfr G=v:l:ta>v.T-o/w ô<;iaaaK 
4 . 

FINAL WATER QUALITY 
INSTRUMENT READINGS 

l & . Z TEMP C O 

CONDUCTIVITY ( i i m h o s / c n i ) f l X i o' 

PH ^ - O 

EH 

D.O. ( m g / 1 ) . 
OTHER 

Z Z \ 
H.3^ 

DUPLICATE WATER SAMPLING 
DATA INSTRUMENT READINGS 

TEMP (°C) 
CONDUCTIVITY 
PH 
EH 

D.O. (mg/1 ) 

/V,^ 
(umhos/cm)_ 

7. 0 9 
Z / 7 
^ . l o 

SOKIO' 

TECHNICIAN__Q:JCI1_ TIME STARTl&MO_ TIME FINISH \ ^ l ^ 

SAMPLE COLLECTION PERIOD: START (6^0 STOP J-̂ -̂ Î̂ S""̂  TECHNTriAN C\}^ 

*NOTE: FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN 
FOR DETAILS. 



SERIAL NO. WS 
PAGE OF 

TOTAL NO. OF CONTAINERS_Z_ TOTAL VOLUME WATER COLLECTED _. 
FIELD FILTERED: YES.^O_ TIME \°\oo • TECH. C (M^ FILTER TYPE ?„wyc \ 
SAMPLES COOLED DURING COLLECTION PERIOD: YES^/NO; 

SAMPLE CONTAINERS 

QUANTITY 

d-0^^c_ 

O^c *^M_-

' < / . S ^ i ^ ^ 

' Z : , ( > ^ ^ 

\L^ 

\u 
1 GciVt-t, 

CONTAINER 
MATERIAL, 

6-l(V^^:>^ 

V 
p L - A ^ T i <_ 

\ L 

SAMPLE LABEL 
SERIAL NO. 

•$'-<5 0 0 'S ' ^ 

^ " i ^ 
. U 

? 1 

?^ 

i "̂̂  
N/ I*̂  

. 

PRESERVATIVES 

— 

— 

~ 

M-r0 0 3 

HN/Ci3 

COMMENTS 

\ J D P . 

V/DA 

•R«oA 
^Mt^ 
H & f i ^ ' ^ - roTPri— 
M ^ T A U S - p \ c. 

Vp-fc^v u r e (4'T';fc.*o 

DOCUMENTATION 

d 

SAMPLE CONTAINERS SEALED: YES_NO:^ TIME. 
SAMPLE SHIPPING CONTAINER SEALED & PACKED: 
LAB ANALYSIS REQUEST FORM: YE^^CrNO 
CHAIN OF CUSTODY FORM: YESI::INO_ 

T ^ 

; A ^ N 6 _ 

HNICIAN 
Y E S l J i b _ _ T I M I ^ ^ ^ 1 : C H ? d ^ 

TIMg.£jXOSERIAL NO . 2733 TECH .<^ V "̂̂  ^ 

T IMEI^OL^ SERIAL NO. Vii TECEI.. C l / ^ 
%n^A-

COMMENTS: 



BEIiflS WELL DEVELOPMENT & PURGING 
GENERAL DATA 

SERIAL NO. WDG 
PAGE OF 0 0 0 3 2 

PROJECT NAME fi lorr ' .soN Ciii i - fZr: 

PROJECT NO. I 2 6 7 Z . S 5 7 . 
DATE :suN Z6 'S7 FORM COMPLETED BY 

BORING/WELL NO. ^ (O^O D^p 
MAJOR TASK 2Z<?^ ..̂  SUBTASK 

Crf^/z> O 

WELL CONSTRUCTION 

so . - { ' 
H(^-l>^ ' 

TOTAL DEPTH (FT). 
GRAVEL PACK INTERVAL (FT)_ 
WELL PROTECTOR: YES_i^ NO 
FLUID INJECTED DURING DRILLING (QUANTITY). 

C BOREHOLE DIAMETER ' " 
WELL DIAMETER (IDWiNt '^" 
PADLOCK NO. /V/A 

WATER VOLUME DATA 

DATE OF MEASUREMENT. 
MEASURING POINT 

:Sû / z& 87 
7Tn\ ± It ̂ e . < -

WATER LEVEL INSTRUMENT USED__^i±L£_ 
INTIAL WATER LEVEL (FT) ^'^.' I ' k " 
LINEAR FEET OF WATER '2-7- 7 ' 

WATER VOLUMES 
ITEM 

WELL CASING 
GRAVEL PACK 
DRILLING FLUIDS 

VOLUME 
FT^ GALS 

LINEAR FEET SATURATED GRAVEL PAQ.Y. JJ iL_ 

NOTE: QUANTITIES CALCULATED PRIOR TO DEVELOPMENT 

DEVELOPMENT CRITERIA 
MET.HOD OF DEVELOPMENT U.>P.I( y^\^JCx^^ 
WATER QUALI-irY MEASUREMENTS: YES _ i ^ NO 
WATER VOLUMJi: TO BE REMOVED (GALS)_L?_LZ^ MINIMUM /S'' 3 MAXIMUM 34.^/ 

NOTE: DEVELOPMENT TO BE PERFORMED IN ACCORDANCE WITH PROJECT SPECIFIC 
WELL DEVELOPMENT PLAN. 

COMMENTS 



WELL D E V E L O P M E N T * PURGING 

WATER QUALITY/WATER REMOVAL 
SERIAL NO. WD 
PAGE OF 

^ U0U3 Z 

PROJECT NAME 
PROJECT N0._ 
DATE 2xM^JZ£— 

ize 7z3^il 
g-i: 

^7 FORM COMPLETED BY 

BORING/WELL NO. <^ l o ^ D ^ U 0 
MAJOR TASK ZZR^Ui^ SOBTASK 

DATE 

blzQ 
t, 

(^lz& t 

WATER QUALITY INSTRUMENTS 

INSTRUMENT 

O n OH •'-to pH v̂ ĉTer 

yS ' i i -c-( iMvî or 

SERIAL NO. 

Z Z l o 
I Z - R i t 

CALIBRATION 
PERFORMED (v/) 

cX 
i / 

TECHNICIAN 

CL Z\/t̂ )̂ €iMerL 
C. Mo^) ,̂y,r4e(l 

DATE 

c>!zi> 
o/2<5 

WATEl^ 

TIME 

iSz-l 
l33o 

1 Q 
w 
> 
o 
s 
w 
cc: 

CO 
2 

fJO 
< : J 
E H J o< 
E H O 

3 6 

W/ 

QUALITY 
c 
w 
> o 

:̂ i 
w 
sen 

w 
t H t J oo 
E H > 

o 
o 

a. 
X 
w 

'in 
i&C 

13.2 

Z 
W o 
>H 

o 
a 
w 
> 

o 

M O 

READINGS 

a 

7.li 

7.JH 

> 
X 

w 

x: 
O 
Q 

EH 
M 

^ X 
E H O 
O ^ 
3 C 0 
Q O 
Z X 

ox 
O D 
7<ix;o' 

IflldO 

APPEARANCE 

A/ ox̂ fi vy TO (ZlooZu 
y ^ ^ . - j 1—ij 1 

COMMENTS 

CleA,r./ia ^(-Ter li'i' aaiico 
w—rv. - ^ 1 , . J ^ 

MOTES 
1. COMMENTS SHOULD DELINEATE FINAL SAMPLE AND REPLICATE MEASUREMENTS. 
2. ANY INSTRUMENTATION CALIBRATION OR USE ANOMALIES SHOULD BE NOTED. 
3. APPEARA.NCE SHOULD BE NOTED BEFORE, DURING, AND AFTER DEVELOPMENT. 



PUMPING TECHNIQUES 

1 DATE 

|7/>o 
PUMP TYPE 

v"je i , i - iAJi2-fVij,p 

' SERIAL NO- PUMP TECHNICIAN 

CcA.̂ — 

WATER REMOVAL DATA 

DATE 

' / -3 o 

2 
O 

0< 
S 
D 
O, 

i<-3o 

w 
w 
o 
0< 

D 

nt^ 

w 
EH 

o 
2 

So, 
D o 

>Z^ 

yA 
< 
in 
2 
WCOQ 
S Z W 

SO > 
f-JO 

o ^ ^ 2 : 
2 < W 
M O O ; 

CO 

2 
O 
• ^ 

KJ 

' ^ ^ O Q 
.- W 
^ > 
< o 
E H S 
OW 

w ^ > 
L>yAX 
z W W 
M S O : 

w 
WW 

- ^ ^ ^ 
< : 3 0 

B^yAX 

E H > « 

W 
>c: 

2 

M 

OiW 

x> 
DW 
0.^4 

o^ 
2 

w 
Ol 

wx^ 
w 

wo 
EHW 
<w 
Soq 

o 
2 

lo. 

OiOi 
WW 
EH EH 
< P H 

22' •z?: 

COMMENTS 

• I 



. fi["jijLi±: 
WATER SAMPLING DATA 

SERIAL NO. WS f i n Q o g 
P A G E _ O F 

PROJECT NA^^ fltcrr.-.o.M 

PROJECT NO. I Z 8 7 Z63.V. 
-^ 

tl i- JLL. 
SAMPLE LOCATION NO.^^^-^r. " 
OR BORING/WELL NO. ̂ 'P^^^^'f 

MAJOR TASK ^-^"^^ SUBTASK 
TECHNICAL CREW C dk^xe-r^Pr- j D l̂ ĝ p.̂ .̂TrT 

DATE Jo ' /U FORM COMPLETED BY ( L ^ ' ^ l i > 0 

WEATHER 3L U ^ A ^ LEVEL OF PROTECTION A B C (EO * 

MEASURING POINT To.^ Q̂Sr [li.zs^i? METHOD OF MEASUREMENT 12 LOT. 

MEASURING POINT ELEV. INITIAL WATER LEVEL ELEV._ 

SAMPLING METHOD ^•-j^^y {jQ.T^cf- b 

S P E C I A L SAKPLING METHODS 
Xl 

I N I T I A L WATER LEVEL ^ ^ ' li<-l 

TIME ELAPSED/FINAL DEVELOPMENT/PURGING. 

SAMPLING DEPTH INTERVAL ^ ^ 

S ' M 1̂ £_ TECHNICIAN cr'' 
PUMPING RATE/.SAMPLING » ? S <̂  P(>\ 

WATER QUALITY 
INSTRUMENTS USED SERIAL NO. CALIBRATION REFERENCE 

J- -CyricM ZiC ol^ J^:ii. Z.t,lO ^ P . O r v o N Z.1C7 pU IvieTgr Cc<i. h ' x S t i ^ io^L;o< 

IS 

2 - y S l : S - d - l ' tMF.Te IZ '^l l •JtCe y$ . J . '?-<;^-T' tT^^Tg^ f ^ l / ^ f ^ T / o ^ lohl^eoK 

^ - Y S r D. •)-rlLJPf^ Ox ̂  e/1 r-ier.^'' z-'??r. ^ce VSX ^ .Q , AA ŷ̂ .̂  Cc^Ubror.flN Ic^Look. 

FINAL WATER QUALITY 
INSTRUMENT READINGS 

LSJ TEMP ( ° C ) 

CONDUCTIVITY ( u m h o ^ / c . m ) H X l o ' 

PH 7,_W 

EH 

D . O . ( m g / l ) 

7 J 7 
^^5J, 

OTHER 

DUPLICATE WATER SAMPLING 
DATA INSTRUMENT READINGS 

18. 2> TEMP ( ' ' C ) _ 

CONDUCTIVITY ( \ m h o s / c T a ) T 3 j ( l o ^ 

PH l . l S 

EH Zf3 
D.O. (mg/n ^ - ^ 9 

TECHNICIAN _ _ _ £ i ^ : C ^ TIME START jfî 2:Q. TIME FINISH /9 2-S" 

SAMPLE COLLECTION PERIOD: START ili!2_ STOP R^^ TECHNICIAN _^JLi^ 

*NOTE: FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN 

FOR DETAILS. 



SERIAL NO. 
P A G E _ O F _ 

WS 

TOTAL VOLUME WATER COLLECTED 
F I E L D F I L T E R E D : Y E S . - N O . _ TIME 4 ^ 0 0 TECH . O n 

TOTAL NO. OF CONTAINERS 7 

SAMPLES COOLED DURING COLLECTION PERIOD: 

-. - F I L T E R TYPE KAl^-H^gi— 

Y E S ^ 3 ^ - ^ 

SAMPLE CONTAINERS 

QUANTITY 

-fof^i-
4-0 /^L-

V^&i^^ 
^ ^ ( J T H ^ 

I U 

il^ 
[ G r ^ ^ 

CONTAINER 
MATERIAL 

CJ^I A-bf. 

î  
'Mj^T\^ 

^ 

SAMPLE LABEL 
SERIAL NO. 

S L - O O CJ 1^ 

i 

< r ^ -
' i s 
^4-

Is 
^C 

\ / 7̂ 

' 

PRESERVATIVES 

•— 
• — 

•— 

— 

f-fM63 
\^h^Or 

COMMENTS 

\ / o A 
V/^A 
f>^(^ 
RMP^ 

fverAT--3 "T^T/H-
ir7e.rA^!i - D/..^ 

piZ-g'pl 1 • fv /^ ' f / 0 ^ 

DOCUMENTATION 

SAMPLE CONTAINERS SEALED: YESî j*ITO 
SAMPLE SHIPPING CONTAINER SEALED & 

TIME. TECHNICIAN. 

PACKED: Y E S j ^ O TIME E l o o T E C H . j l H ? 

LAB ANALYSIS REQUEST FORM: Y E S c ^ O _ T I M E _ o t o o S E R I A L N O . J ? 2 2 3 _ T E C H . _ ^ d [ l ^ 
Y E S x . . ^ _ TIME g-'Ot^ SERIAL NO. -̂7 ̂ '̂ t TECH C A T ^ 

774-0 
CHAIN OF CUSTODY FORM: 

COMMENTS: 

•1 
I 



iinjiii^ 

PROJECT NAME 

PROJECT NO. __ 

SAMPLE CONTROL SHEET 

SAMPLE LOCATION NO. ( ^ I O S ^ V T)U(^ 

SERIAL NO. 
PAGE OF 

S C S _ DO'.li / 

DATE 
SAMPLER 
CUSTODIAN 

.:.:?^/^'go 87 

J1I< '2. 

( 2 j r ^ ' 

SAMPLE NO SAMPLE LABEL NO. C . O . C . NO; SHIPPED LAB ANALYSIS 
REQUEST NO. 

AZOA. <>uccx^<^4 - ^ 7 ^ ^ ^1 t j . ' ^ ^ i A e - Z 7 ^ ^ 

- V G ^ % 

y ^ H i ^ ^k. 
?>toa ^7 

ngfiftt6-Tt^ % 

iAiUXjt-VW 

V 
11 

'^ui^.gd^'yfVnor' ^ D 

^oA ^:L..O<:=^ C( ( 1 - 1 ' ^ ^ S L X \ ^ 1 ^ ' ^ LArZ_ z y - ^ - ^ 

\/oA_ 1 ^ 
?, 'Or^ ^ 1 . 

J ^ r^ 14 

pi(;irr^^-r2^ ^iT 

rA^TAU-pi; ^fe 

?/>^^(V/H-u lor-' "T] 



WELL DEVELOPMENT & PURGING 
GENERAL DATA 

SERIAL NO. WDG 
PAGE OF 

000l 1 

PROJECT Ul\HE Morr.SON pV 1 R.: 

PROJECT NO . I7.A7Z6.^7. 
BO RING/WELL NO. & W b 0 

DATE _^Lyji_4^ ' S I FORM COMPLETED BY 
MAJOR TASK iZ-̂ £-̂ Ĥ  SUBTASK 

-.Z ^ d e~i ^ / g rp 

~7 

TOTAL DEPTH (FT)_ 
GRAVEL PACK INTERVAL (FT)_ 
WELL PROTECTOR: YES_V!::̂  NO 

WELL CONSTRUCTION 

' ^ ' ^ • ^ BOREHOLE DIAMETER 6 

_ - Z ^ £ ' - ^ . r ' WELL DIAMETER ( I D ) ( I N ) . 

PADLOCK NO. /V//4 
-z-

FLUID INJECTED DURING DRILLING (QUANTITY) A i R 

WATER VOLUME DATA 
DATE OF MEASUREMENT JUAJ Z & ' b l 
MEASURING POINT -To/Z-. 

E'U/X WATER LEVI:L INSTRUMENT USED_ 
INTIAL WATER LEVEL (FT) 9' f̂ " 
LINEAR FEET OF WATER ZS-Z. 

WATER VOLUMES 
ITEM 

WELL CASING 
GRAVEL PACK 
DRILLING FLUIDS 

VOLUME 1 
FT 3 (JlMiS. 

z-'/e 
/o.re. 

LINEAR FEET SATURATED GRAVEL PACK. / ^ ^ - H ^ - ^ / i / i/^/ / z . c ^ , 

NOTE: QUANTITIES CALCULATED PRIOR TO DEVELOPMENT 

DEVELOPMENT CRITERIA 
METHOD OF DEVELOPMENT (^rtTr&rTar^ |No>v̂ p u.̂ A T^f-tofij k<xi I c r 
WATER QUALITY MEASUREMENTS: YES _iZr NO 
WATER VOLUME TO BE REMOVED (GALS) /?• fa MTNTMUM Z 9 . o MAXIMUM S R 

NOTE: DEVELOPMENT TO BE PERFORMED IN ACCORDANCE WITH PROJECT SPECIFIC 
WELL DEVELOPMENT PLAN. 

COMMENTS 



liL^llLL WELL DEVELOPMENT.& PURGING 

WATER QUALITY/WATER REMOVAL 

SERIAL NO. WD _ 
PAGE OF 

0 0 0 - I 

PROJECT NAME 47̂ ,v. so N pU J- O.T.. 
PROJECT NO. IZ&7Z&^:>7 

DATE :yui\J ZR'P.1 FORM COMPLETED BY 

BORING/WELL NO. 6rloGO 
MAJOR TASK z ^ ' ^^ SUBTASK 

VfATER QUALITY INSTRUMENTS 
DATE 

(pUe> 

dU6 
1 

INSTRUMENT 

OriOKJ Z.l<^pUw.eT& 

y S l <,-C-~ vv.,T«r 

SERIAL NO-

^ ^ / c > 
\ Z ^ \ { 

CALIBRATION 
PERFORMED (>/) 

^ 

. y 

TECHNICIAN 

L ^ )/VlkXP}^€.r 

( , <4^^)fe:<^«/" 

DATE 

b\z& 
Ika 
(ojze 
(.IzS 
1 

WATER 

TIME 

m^ 
/ 53 c 

\SSS 
1 5 5 ^ 

a 
> o 
X. 

oc: 

2 

< ^ ^ 
EH^^ 

o< 
in(S 
^ ^ 
6(? 

65-

^,6 

QUALITY 
Q 
W 
> 
c 
X 

:^§ 
w 

w 
yAX 
< D 
E H J 
O O 
E H > 

o 
o 

OA 

X 
w 
in 

is.\ 

W.9 
/S'.d 

2 
W o 
>H 
X o 
Q 
w 
> 
yA 
O 
CO 1-5 
C 0 \ 
M O 
Q X 

READINGS 

X 

a 

».?& 

(i?5 

'17 

> 
X 

x 
w 

X 
O 
Q 

>H 
EH 
M 

^ X 
E H O 

o~--
Q O 
Z X ox 
O D 

^ X W 

Ji^id 

l l j t i d 

APPEARANCE 

r. 1̂ .̂ /̂  
1 

^ 

COMMENTS 

'OTES : 
1. COMMENTS SHOULD DELINEATE FINAL SAMPLE AND REPLICATE MEASUREMENTS. 
2. ANY INSTRUMENTATION CALIBRATION OR USE ANOMALIES SHOULD BE NOTED. 
3. APPEARAhCE SHOULD BE NOTED BEFORE, DURING, AND AFTER DEVELOPMENT. 



PUMPING TECHNIQUES 

DATE 

^ f c 

PUMP TYPE 

C c ^ T i t / h i . r c . ' ^ 

SERIAL NO. PUMP TECHNICIAN 

r/̂ "̂  

WATER REMOVAL DATA 

2 
O 

DATE 

<ya6 

OA 

X 
D 
Ol 

Ol 

X 
D 
OA 

/ • / • /o 

W 

O 

/ f / r . 

w 
EH 

o 
2 
M,.. , 

Sen 
D o 
O^ — 

r.r 

f 4 
ri: 
in 
2 
W ^ O 

So> 
yAO 

OyAX 
2r t :W 
MOCd, 

a: 
2 
O 
Ĵ 

O Q 
- w 

<2 
i n X 
OW 
E-io: 

" ' O w 
^ Q 

w^> S^o o^s 
z W W 

5 W 

t ^ D 
yA 
yA 

W r̂  
WW 

EHvJS 

E H > " ^ 

W 

< 
EH 
2 
M 

•J 
OiW 

s> 
DW 
OAyA 

O 
2 

^4 
W 
> D W ^ 

•^ W.^ 
§>D 

W 

W O 
EHfc, 
<CW 
SCO 

O 
2 

- .M 
04 

o;p^ 
WW 
inB^ 
< W 

COMMENTS 

C / ^ " 

• b 



WATER SAMPLING DATA 
SERIAL NO. 
PAGE_OF 

WS _ Li 0 ©"0)111 1 

PROJECT NAME: / ^ c r r i ^ o i ^ p U ± t7 ir. 

PROJECT NO. I Z ^ 7 Z < g > 5 ? , MAJOR TASK _ ^ M J L _ SUBTASK 

SAMPLE LOCATION NO. Z Z i o ( , 0 
OR BORING/WELL NO- ^ ' ^ ^ ^ 

TECHNICAL CILEW (1^ Mcr r . ; ^^^ / '^T^c.oc^ p ^ , i 

DATE '^^ XuN - 8 ' 37 ' FORM COM; FORM COMPLETED BY (^ '^^Z'op 

WEATHER ' ^ o ̂  ^-~\ LEVEL OF PROTECTION A B c(p) * 

MEASURING POINT Tap o\- R.̂ gn. METHOD OF MEASUREMENT FiUZT 

MEASURING POINT ELEV. INITIAL WATER LEVEL ELEV. 

SAMPLING METHOD )ĝ U>u l-.o.\\(> R 

SPECIAL SAMILING METHODS 
V INITIAL WATER LEVEL 9^s-

J> o y^^ t O TECHNICIAN ^̂'̂^ ̂  TIME ELAPSED/FINAL DEVELOPMENT/PURGING.. 

SAMPLING DEPTH TNTRRVAT. <^'<Fu(Z PUMPING RATE/.SAMPLING — 

WATER QUALITY 
INSTRUMENTS USED SERIAL NO. CALIBRATION REFERENCE 

1 /-^ i - l " ^ Z-^IO .See. O r i o N 7.\0 pU Mprtar (_^liKruT;.^^ Iâ t>a 

(<7 
2.ys j : S-C-T MeJiiZ. r z 9 { l <^e YSH ^-C-T ^e-X^r C^A:brr^~T.. x^ I'-y-i UoK 

^ • ySX .?̂ ;<.T.-.l ue.A O^cj^fi i^f.yeR Z ^ 9 7 ^ -^-s: YSH b .O- >v̂ «-Tor- Cxt.brc-Hc^n Ur.UK 

FINAL WATER QUALITY 
INSTRUMENT READINGS 

TEMP C O 

CONDUCTIVITY ( i i m h o s / c m t 7 Z X <0' 

PH & . 9 1 

FH 

D.O. ( m g / l ) 
OTHER 

Z//5 
P.30 

DUPLICATE WATER SAMPLING 
DATA INSTRUMENT READINGS 

TEMP C O 
CONDUCTIVITY 
PH 
EH 

D.O. ( m g / l ) 

/ 5 . 0 
( \ imhos /cm) - rSxIO 

^..97 
Z-fO 

Q.^o 

T E C H N I C I A N . C TIME S T A R T / 6 0 O _ TIME F I N I S H / 6 3 ( D 

SAMPLE COLLECTION PERIOD: START /^^<^ STOP /^2o TECHNICIAN C t ^ ' ^ / P ^ 

*NOTE: FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN 
FOR DETAILS. 



SERIAL NO. WS. 
PAGE OF 

TOTAL NO. OF CONTAINERS. 
TIME IL ÎO TECH. Cl^ FILTER TYPE ISftv̂ /C *-

SAMPLES COOLED DURING COLLECTION PERIOD: YEŜ ::rfl6̂ _ 

TOTAL VOLUME WATER COLLECTED 
FIELD FILTERED: Y E S . J Z ^ O _ 

SAMPLE CONTAINERS 

QUANTITY 

i o Alt. 

1' 

'Z,.&fii^ 
(1 

/ ^ . 

1 ^ . 
/ &/H' 

CONTAINER 
MATERIAL 

/>/A-i) 

II 

' I I 

" 

Pt-A) ru 

<i 

'( 

SAMPLE LABEL 
SERIAL NO. 

6c- oonJ'Y 
<;c. o o o 2-/ 

< i L o O o 3 6 

^ L - D o a 3 ? 

S ^ O O o l ) ^ 

S U ) o t ? ? 9 

<^ i -Gno<^P 

PRESERVATIVES 

— 

H ^ O j 
^•f/KJny 

COMMENTS 

i ^ C ^ ^ 

LZ^/^ 

A'A/ / ? 

//A//? 
ToT/Tv.. M r r / H ^ \ 

D i H 'I 

/ ^ « r / ^ Z / - ^ ^ r / £> ^ 

DOCUMENTATION 

li 

TIME. TECHNICIAN. SAMPLE CONTAINERS SEALED: Y 
SAMPLE SHIPPING CONTAINER SEALED &PACKED: YESJ:::N0 TIME^(?:©oTECH 
LAB ANALYSIS REQUEST FORM: YESJINO— TIME î :̂ _ SERIAL W^ .(.Mj^h&S^Q.^. 
CHAIN OF CUSTODY FORM: YES_i^O_ TIME_2^:Oo_ SERIAL NO-^463 T-pr.\K Z J M ^ 

7-tfc/ 
COMMENTS: 

I 



LLaiUi3£: 
» • < 

PROJECT NAME . 

PROJECT NO. __ 

SAMPLE CONTROL SHEET SERIAL NO. 
PAGE OF 

SCS_ U U U L i4 

. . ^ ^ g - ^ ^ ^ ^ o , y M ( / I . 

/ z P.ZZET 
SAMPLE LOCATION NO. G-JOW 

DATE 
SAMPLER — 
CUSTODIAN 

• Z y ^ 2 S ĝ  > 

.̂ ZZ 
c : -^ -

SAMPLE NO 

: ^ \JoA 

Oo(\ 

m 
m 

heTt-Ti^TA) 

iKe(P<t -i>'Ĵ -

?n^M/th<^ 

! 

i 
i 
1 

. SAMPLE LABEL NO. 

^^ooo ^4 

35 

Mo 

^7 

h% 

\ V\ 
\j 4̂ 0 

C . O . C . NOi 

Z/^G^ 

\ 

y 

1 
SHIPPED 

3 o ^ 
- , j ^ - 2 ^ g 7 

1 

, 

/ 

ll̂  

LAB ANALYSIS 
REQUEST NO. 

z.^iz z^z, •? 

/ 1 
/ . 

iZ 



W A T E R SAMPLING DATA 
SERIAL NO. WS 0 0 0 0 7 
P A G E _ O F 

PROJECT NAME n / lo r r , soN ^u 1 /?,-r-

PROJECT NO. I Z 6 7 ^ g 3 > Z _ MA.TOR TASK ^^^ f3 ZZW SUBTASK 

SAMPLE LOCATION N C V p ^ ^ j k t l M u Z 
OR BORING/WELL NO. ^ M l ^ ^ ^ 

TECHNICAL CRI>J <^ ^Mĉ TCr.irif̂  / <") /:>A^^np. o r I 
DATE ^ u A / 2 o , 2 / g 7 FORM COMPLETED BY <r/̂  ̂  y > . 

WEATHER /2 -A/^7 LEVEL OF PROTECTION A B C(^^* 

MEASURING POINT METHOD OF MEASUREMENT 

MEASURING POINT ELEV. INITIAL WATER LEVEL ELEV. 

SAMPLING METKOD INITIAL WATER LEVEL 

SPECIAL SAMPLING METHODS 

TIME ELAPSED/FINAL DEVELOPMENT/PURGING. TECHNICIAN. 

SAMPLING DEPTH INTERVAL PUMPING RATE/SAMPLING n. 

WATER QUALITY 
INSTRUMENTS USED 

1. 

3. 
4. 

5. 

SERIAL NO. CALIBRATION REFERENCE 

FINAL WATER QUALITY 
INSTRUMENT READINGS 

TEMP (°0 
CONDUCTIVITY (umhos/c 
PH 

EH 
D.O. (mg/l) 
OTHER 

T E C H N I C I A N . TIME START. 

DUPLICATE WATER SAMPLING 
DATA INSTRUMENT READINGS 

TEMP C O 
CONDUCTIVITY (umhos/cm)/ 
PH /( 

TIME FINISH 

SAMPLE COLLECTION PERIOD: START. STOP TECHNICIAN 

*NOTE: FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN 
FOR DETAILS. 



SERIAL NO. WS. 
PAGE OF 

TOTAL VOLUME WATER cnT.T.FrrPn — ^<^^^) TOTAI. NO. OF CONTAINERS ̂i2. 

FIELD FILTERED: YES_NO^r^^ TIME .TECH. FILTER TYPE 
SAMPLES COOLED DURING COLLECTION PERIOD: YES_rlTO:_ 

SAMPLE CONTAINERS 

QUANTITY 

<-/o / ^ i -

CONTAINER 
MATERIAL 

<^ZA^^ 

SAMPLE LABEL 
SERIAL NO. 

^U-coG v3 

PRESERVATIVES 

^ ^ / y h ' 

COMMENTS 

^ o A ~ 

DOCUMENTATION 

•I 

TIME. TECHNICIAN. SAMPLE CONTAINERS SEALED: Y E S _ N O ^ 
SAMPLE SHIPPING CONTAINER SEALED & PACKED: YESiLNO TIME Ẑ2.6& TECH. <Z 17̂ ^— 
LAB ANALYSIS REQUEST FORM: Y E S : ^ 0 _ T I M E 2 J : £ O _ SERIAL NO. 2;5iIl^TECH.iliC^r 
CHAIN OF CUSTODY FORM: YES:::^NO_ TIME_2i^L22_ SERIAL NO. ^ f TRCff SERIAL NO. ^ f 

COMMENTS: 

- T A y /5>//f--^^ P>a^.yJ,S p i K C ^ y L r f -



r f i - j i j L ^ 
W A T E R SAMPLING DATA 

SERIAL NO. WS 
PAGE_OF_ 

00012 

SAMPLE LOCATION NO. -j;^,p g/^^/^ PROJECT NAME r thrr - .^r , p i ^ J ^ _ J ^ OR BORING/WELL NO. 
PROJECT NO. 17 f^7 ZSZ.Z MAJOR TASK _^^1S__ SUBTASK _ 
TECHNICAL CREW C •̂1̂ .;rp,..̂  / h ^ a ^ ^ . S ^ c T 
DATE C5UA/ Z^ ĝ7 FORM COMPLETED BY Z:.^^Z"o(> 

WEATHER 5 Ŵ <-' v^-^ 

MEASURING POINT 

MEASURING POINT ELEV. 

LEVEL OF PROTECTION A B C (S) * 

METHOD OF MEASUREMENT 

INITIAL WATER LEVEL ELEV. 

SAMPLING METHOD ZZLL^ 

SPECIAL SAMPLING METHODS 

INITIAL WATER LEVEL . 

TIME ELAPSED/FINAL DEVELOPMENT/PURGING. 

SAMPLING DEPTH INTERVAL 

TECHNICIAN cr/^'~^ 

PUMPING RATE/SAMPLING 

WATER QUALITY 
INSTRUMENTS USED 

1 -C^;oN 'l-\0 pU M<C\(:r-
' ^ • i S x . 5 ^ ' T Mtie^ 
3 • yS X 0o3dl>..e<A OxjfĴ fiH Mt.-ft,r 
4 . 

5 . 

SERIAL NO. 

Z,Z.IO 

y^9/ / 
^ 9 9 3 

CALIBRATION REFERENCE 

See Orvopj ZiO nl\ iH?"h:r Cc -̂l'iir<^Tiu\.s (o^taot 

See VSX y-C 'T Ai^re^ Ccl.-far-KT.o- ic^cL^K 
/ 

Sec YSX b.O. twdTtf" C..X.I-fc> r<>~r..jAV locbtfoK 

FINAL WATER QUALITY 
INSTRUMENT READINGS 

TEMP (°C) : 
CONDUCTIVITY (umhos/cm). 
PH 
EH 
D.O. (mg/l) 
OTHER 

;cbA Jtt 
Ti^iLeK.' 

TECHNICIAN. TIME START. 

DUPLICATE WATER SAMPLING 
DATA INSTRUMENT READINGS 

TEMP C O 
CONDUCTIVITY (umhos/cm) 
PH 

EH. 
D.O- (mg/l) 

TIME FINISH 

PERIOD: START [OOO STOP LH,0O TECHNICIAN .^.^ SAMPLE COLLECTION 

*NOTE: FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN 
FOR DETAILS. 



SERIAL NO. 
PAGE OF 

WS 

TOTAL VOLUME WATER COLLECTEp< 
FIELD FILTERED: YES_NO / TIME 

^oy-t-^ TOTAL NO. OF CONTAINERS 2_ 

.TECH. FILTER TYPE 

SAMPLES COOLED DURING COLLECTION PERIOD: YES...^N6^ 

SAMPLE CONTAINERS 

QUANTITY 

^ 0 f̂ L^ 

i-lO ^ L ^ 

• 

CONTAINER 
MATERIAL, 

Zfl/^i 

SAMPLE LABEL 
SERIAL NO. 

^I^Z700 4/ 

/' 4 ^ 

PRESERVATIVES 

/ C ^ 

/ Z ^ 

COMMENTS 

T^rZ^ f?fA^lZ 
Tfi- <fZ l^lZh/J^^ 

1 

• I 
DOCUMENTATION 

SAMPLE CONTAINERS SEALED: YES_NO^:r" TIME TECHNICIAN 

SAMPLE SHIPPING CONTAINER SEALED & PACKED: YESjrtIO TIME 22j=!='TECH._C£i::r'-
LAB ANALYSIS REQUEST FORM: Y E S ^ N O _ TIME.£l«s. SERIAL NO .cU-Z7'£?TECH . C^- z. 
CHAIN OF CUSTODY FORM: YES_r:tio_ TIME Jl^o, SERIAL NO. Z-7V5 TRCH C c ^ 

2-7^/ 
COMMENTS: 71^ ' ^ Z3Z/^r-'i^ - / d f - T ' ^ zzt 

% 



WATER SAMPLING DATA 
SERIAL NO. WS 0 0 0 0 .1 

P A G E _ O F 

SAMPLE LOCATION N O . - r ^ R/ AAV, 
OR BORING/WELL NO. - L ^ L ^ - B L A ^ J ^ PROJECT NAME ZMorr'.scN p t , i zz. 

P R O J E C T NO. I Z & 7 Z & 3 7 MAJOR TASK l i i :5J i5_ l l - SUBTASK 

TECHNICAL CREW C V^<KXe',̂ ^n / T:>lZ>aue^j:xrT 

DATE S u ( ^ - ^ o y - f FORM COMPLETED BY Z^^/fp D 

WEATHER 5 l -CfV 

MEASURING POINT 

fv^ 

MEASURING POINT ELEV. 

LEVEL OF PROTECTION A B C ( ^ ^ ^ 

METHOD OF MEASUREMENT 

INITIAL WATER LEVEL ELEV. 

SAMPLING METHOD \ f̂  ^ \ 
CZ 

INITIAL WATER LEVEL 

SPECIAL SAMPLING METHODS 

TIME ELAPSED/FINAL DEVELOPMENT/PURGING.^ 

SAMPLING DEPTH INTERVAL 

TECHNICIAN '^^" 

PUMPING RATE/SAMPLING 

WATER QUALITY 
INSTRUMENTS USED 

^- A ! -i\ \ i\ 1 r 
4. 1 V ' ' 
5. 

SERIAL NO. CALIBRATION REFERENCE 

FINAL WATER QUALITY 
INSTRUMENT READINGS 

TEMP C O 

CONDUCTIVITY ( u m h o s / c V ) 

PH 

EH 

D . O . ( m g / l ) 

OTHER 

T E C H N I C I A N . TIME START. 

DUPLICATE WATER SAMPLING 
DATA INSTRUMENT READINGS 

TEMP C O 
CONDUCTIVITY (umhos/cm) 
PH 

EH. 
D.O. (mg/l). 

TIME FINISH 

SAMPLE COLLECTION PERIOD: .START /faOO STOP \ 9<&0 TECHNICIAN _Zlit^ 

*NOTE: FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN 
FOR DETAILS. 



SERIAL NO. WS 
PAGE OF 

TOTAL VOLUME WATER COLLECTED 

F I E L D F I L T E R E D : Y E S _ N O ' _ ^ r ' ^ TIME 

TOTAL NO- OF CONTAINERS 

TECH- F I L T E R TYPE 

SAMPLES COOLED DURING COLLECTION P E RI O D : Y E S . . , : ^ 0 : _ 

SAMPLE CONTAINERS 

QUANTITY 

'^OfAjL- ' 

c l O ^ I ^ 

CONTAINER 
MATERIAL 

/VUK^ 
\ 

T -

SAMPLE LABEL 
SERIAL NO. 

'Zl^nt^O M 

L -̂1 

PRESERVATIVES 

" 

COMMENTS 

KJt^fr-

Uner-

DOCUMENTATION 

TIME. TECHNICIAN. SAMPLE CONTAINERS SEALED: YES_NO_ ^ 
SAMPLE SHIPPING CONTAINER SEALED & PACKED: YEST^^O TIME j^^ECH.^t^ 
LAB ANALYSIS REQUEST FORM: Y^7^ ' i lO_ TIM^to-SERIAL NO. 773>'; TECH. C{y^ 
CHAIN OF CUSTODY FOPH: YES.r;rNO_ TIME_:^i^^SERIAL NO. 7.7 3? TRCRr^/c^^ 

7/73=ii 

COMMENTS: •L g, I o S O OtJf 



f g k ' J I t L 
WATER SAMPLING DATA 

SERIAL NO. 

P A G E _ O F _ 

WS _ O O O P U ^ 

PROJECT NAME 7Vbr,^.^^ p ^ 1 ft.r 0 ^ 6 0 1 1 N G ^ I ^ ^ N o " ' ^ ^ ^ ^ ' ^ ^ ^ ^ - ^ ^ 
PROJECT NO. I 1 6 7 2&^Z MR.TOR TA.qK Zz'^M- SUBTASK 

TECHNICAL CREW C Mc^K(.,.er j Z^ i \ ^ v e ^ p o r - r 

"^A,^-^ ^ ( ' ^ <^n FORM COMI DATE 
-X 

FORM COMPLETED BY c ^ ^ ^ ^ 

WEATHER p ' / h ^ ^ 

MEASURING POINT A ^ / & 

LEVEL OF PROTECTION A B C (£)* 

METHOD OF MEASUREMENT Z^/zj-

MEASURING POINT ELEV-. INITIAL WATER LEVEL ELEV. 

SAMPLING METHOD Z e Z J T . ^ ^ Z T ^ ^ ' / e ^ 

SPECIAL SAMPLING METHODS LZj^:Z> 

INITIAL WATER LEVEL 

TIME ELAPSED/FINAL DEVELOPMENT/PURGING. 

SAMPLING DEPTH INTERVAL 

TECHNICIAN <^^' 

PUMPING RATE/SAMPLING 

WATER QUALITY 
INSTRUMENTS USED 

1- , 1 

-̂ 1 
' • / 

1/ Or 
[ j / n 

4 . / I — 

5 . 

SERIAL NO. CALIBRATION REFERENCE 

FINAL WATER QUALITY 
INSTRUMENT READINGS 

TEMP C O 
CONDUCTIVITY (umhos/cm), 
PH 

D.O. (mg/l) 
OTHER 

TECHNICIAN. TIME START. 

DUPLICATE WATER SAMPLING 
DATA INSTRUMENT READINGS 

TEMP C O 
CONDUCTIVITY (umhos/cm) 
PH_ 

EH. 
D-0. (mg/l) 

TIME FINISH 

XI Oo 
SAMPLE COLLECTION PERIOD: .C;TART-itoĉ f̂̂ "̂  STnp7f f>S TECHNICIAN <2 1)-^ 

*NOTE: FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN 
FOR DETAILS. 



SERIAL NO. WS. 
PAGE OF 

TOTAL VOLUME WATER COLLECTED So i^^ i 

F I E L D F I L T E R E D : Y E S ^ N O r T T " TIME TECH 

TOTAL NO- OF CONTAINERSJi=_ 
FILTER TYPE 

SAMPLES COOLED DURING COLLECTION PERIOD: YES-̂ -UlU-

SAMPLE CONTAINERS 

QUANTITY 

<V-orAi_ 

4 - 0 f^ L-

CONTAINER 
MATERIAL 

( '-(<V<-S 
( l 

SAMPLE LABEL 
SERIAL NO. 

S>ĉ <Doc> 11 

^ / <°^ 

PRESERVATIVES 

(^e 
(U^ 

COMMENTS 

U C J A 

\J&f\ 

DOCUMENTATION 

•I 

TECHNICIAN. 
YES-:^NO TIMEeikr'TECH.C: 

SAMPLE CONTAINERS SEALED: Y E S _ N O ^ TIME_ 
SAMPLE SHIPPING CONTAINER SEALED & PACKED: 
LAB ANALYSIS REQUEST FORM: YESrirNO_ TIME_^(oo SERIAL NO^LqiS'TECH. Ci;^\-
CHAIN OF CUSTODY FORM: YES:irlJO_ TIME. _2Aoo_ SERIAL NO.-Z-̂ lrf Ty.CW<-jf̂  

COMMENTS: 

• ^ 



ULilLLL^ 
SAMPLE CONTROL SHEET SERIAL NO. SCS 043-0-̂ -0-

PAGE OF 

PROJECT NAME /l/'Jorr-^oiy ^IA i o .i 

PROJECT NO- I Z S l Z e Z Z 
DATE _ j ^ Z-- ^ ' 1 s 7 

SAMPLE L0CAT::0N NO. 'fîf-iLeri?- P,̂ -̂ MlC 
SAMPLER — 
CUSTODIAN 

C £<-

r " o ' 

SAMPLE NO 

VVPA 

\A/Y-

. S.\MPLE LABEL NO. 

S ^ I P O C U ( 

\U t-u 

C . O . C . NO; 

^ ^ ' \ - ^ V^li^ z. 

1 
SHIPPED 

S u - ^ ^ 'S7 

\ ^ 

LAB ANALYSIS 
REQUEST NO. 

{ J r ^ -7-'̂ °t S 

(L 



BEiLES WELL DEVELOPMENT & PURGING 
GENERAL DATA 

SERIAL NO. WDG 
PAGE OF 

O O O l 3 

PROJECT NAM]-: iVIoTr: soi \ f^j, ± R T, 

PROJECT NO. \z&7z&::^z. 

DATE 3"uM Z9 ' 87 FORM COMPLETED BY 

BORING/WELL NO- Z J i T j hJg7cc^ f 

MAJOR TASK _ 2 : 1 9 ^ S U B T A S K ' — 

WELL CONSTRUCTION 

TOTAL DEPTH (FT). Z S 9 ^ BOREHOLE DIAMETER A ~ f ^ 

GRAVEL PACK INTERVAL (FT). 
WELL PROTECTOR: YES_ti:rNO 

z~z WELL DIAMETER (IDWIN) ^ C ^ 
PADLOCK NO- ^ C ^ 

FLUID INJECTED DURING DRILLING (QUANTITY) A-J g^ 

WATER VOLUME DATA 
jn .>- ' 2*? '"s-f DATE OF MEASUREMENT 

MEASURING POINT __I^<ii>JLLS S ^ T T ( AJ <• 

WATER LEVEL INSTRUMENT USED. 
INTIAL WATER LEVEL (FT) 
LINEAR FEET OF WATER " 

^ 

b Z ^ 
ZJC^ 

WATER VOLUMES 
ITEM 

WELL CASING 
GRAVEL PACK 
DRILLING FLUIDS 

VOLUME 
FT 3 JlMiS. 

LINEAR FEET SATURATED GRAVEL PACK ^ C s 

NOTE: QUANTITIES CALCULATED PRIOR TO DEVELOPMENT 

DEVELOPMENT CRITERIA 
METHOD OF DEVELOPMENT T:>i ^ c î /̂ ng.Cv c rAJ cJfiriTe^/-^ 6 TTtj^/hiT/^ g / J F P/yt-r^-ir 

WATER QUALITY MEASUREMENTS: YES_v^ NO 
WATER VOLUME TO BE REMOVED (GALS)_£ziiti_ MINIMUM MAXIMUM 

NOTE: DEVELOPMENT TO BE PERFORMED IN ACCORDANCE WITH PROJECT SPECIFIC 
WELL DEVELOPMENT PLAN-

COMMENTS TPiye^^ /J> O C ^ p Z ^ - S < L o o ^ j ) ) r z_± 



WELL DEVELOPMENTS PURGING 

WATER QUALITY/WATER REMOVAL 
SERIAL NO. WD 

PAGE OF 
ooni_j 

PROJECT NAME M orr< ^o N pk ;-
PROJECT NO. I Z 8 7 Z S 3 Z 
DATE ^ J ^ I ± - A 1 ^ Q I FORM COMPLETED BY 

BORING/WELL NO. '^/^)r ^ ^ / / / 
MAJOR TASK ^^^^ SUBTASK . ^ Z . 

r w ^ y^z>o 

WATER QUALITY INSTRUMENTS 

DATE 

6/29 
o^hq 

1 

I N S T R U M E N T 

O r t o N l i O ciU MCTzr 

V S T S ' C ' r rue.T^r 

S E R I A L NO-

^ 2 . 1 0 

J Z 9 ( / 

CALIBRATION 
PERFORMED (v/) 

( / 

xX 

T E C H N I C I A N 

C - l / lTLxei^er-

Cl . Zl/fAxe.Ae-r^ 

DATE 

(o/zH 

^M 
1 

WATER 

T I M E 

I05£ 
/ o S l 

Q 
W 
> 
0 
X 
w 
Oi 
en 
2 

yAO 
<yA 
EH^:1 

o< 
EHO 
A/fe 

f^(y 

Q U A L I T Y 
Q 
W 
> 
0 
X 

J W 
j o i 
w 

W 

< D 
EH . J 
O p 
E H > 

! 

0 
0 

04 
X 
w 
EH 

l is 

(3, J 

2 
W 
0 
>H 

X 
0 
Q 
W 
> 
.J 
0 

M O 

• • 

R E A D I N G S 

X 

a 
7.l<, 

7.iy 

> 
X 

w 

X 
0 
Q 

§ 

>^ 
EH 
M 

^ : . 
E H O 
0 ^ 
D W 
Q O 
Z X 

ox 
O D 
OSxw 

'tSxiJ 

A P P E A R A N C E 

C c ^ / J - Z L 

v/̂  

COMMENTS 

C / f ^ ^ J / 2 . ^ ^ ^ , K . ^ 

MOTES: 
1. COMMENTS SHOULD DELINEATE FINAL SAMPLE AND REPLICATE MEASUREMENTS. 
2. ANY INSTRUMENTATION CALIBRATION OR USE ANOMALIES SHOULD BE NOTED. 
3. APPEARANCE SHOULD BE NOTED BEFORE, DURING, AND AFTER DEVELOPMENT. 



PUMPING TECHNIQUES 

DATE PUMP TYPE SERIAL NO, PUMP TECHNICIAN 

V^t A/G^ A^^ 
c-^ y-t— I {-Z^.. 

WATER REMOVAL DATA 

DATE 

V, Vi 

2 
O 

OA 

X 
D 
Ol 

O?jo 

UA 

o 

X 
D 
o. 

'iHfzr 
/rso 

w 
EH 

o 

2 

^ X 
Xp^ 
D o 
o<_ 

i f o 

yA 

2 
WCOQ 
XZUi 
U O > 
2 i ^ o 
o^^s 
2 < W 
M O « 

C/3 
2 
O 
yA 
yA 

< ^ 
OQ 
- W 
y A > 
<2 
^x 
OW 
EHOJ 

^w 

w > 
o^^s: 
z w w 

yA 
yA 
W ^ 

wW 

EHIJ-S 
o o w 
eH>p^ 

w 

EH 
2 
M 

OtW 

s > 
DW 
OAyA 

O 

O^^Oj 

w 
yA 

W 
05 o: 
WO 
in(^ 
< w 

WJ 0 . ^ 0 . 

OiOi 
WW 
EH EH 
< W 

f ^ 

2 

/VG. 

COMMENTS 

•I 



WATER SAMPLING DATA 
SERIAL NO. WS 

PAGE __ OF 
O O O l 3 

PROTECT NAME rVlorr,.^/^ ^L ± a-r SAMPLE LOCATION NO. 
PKOJtCI NAnt. fi/(orr,s,oAj p,ia S- R.x Q ^ B O R I N G / W E L L NO-
PROJECT NO. I Z 6 7 ^03-2- MAJOR • TASK JS^ii^J:^'^ SUBTASK _ 
TECHNICAL CREW C tHxxc: 
DATE J-ĉAi Z9 'fl 7 

Z/ Ty /u fc C / 

iner I -p^ -L'J.U-W^^ ̂ T & 0 

FORM COMPLETED BY C ^ ^ /̂ /̂  /̂  

WEATHER •f^c^^^--^ - / r ^ C / ^ ^ a y LEVEL OF PROTECTION A B C (6^* 

MEASURING POINT 7?. <w/5 c?/tf METHOD OF MEASUREMENT ZJ>-r /?/3Z^ s eTV/>^c 

MEASURING POINT ELEV- INITIAL WATER LEVEL ELEV. 

SAMPLING METHOD Tf^P INITIAL WATER LEVEL AJGT-

SPECIAL SAMPLING METHODS -773^ 

«5. /-M /•-TIME ELAPSED/FINAL DEVELOPMENT/PURGING__ 

SAMPLING DEPTH INTERVAL _ ^ PUMPING RATE/SAMPLING 

TECHNICIAN _ ^ J ^ 

^3- 7^ "^ 

WATER QUALITY 
INSTRUMENTS USED SERIAL NO- CALIBRATION REFERENCE 

1 -Or; OM Z-lt? - U tviftT*.^ z.z\o Sec O f . ON A U ^ueYer C'-^'-i ira.TidN lo^ ba^K 

' 2 . 99Z - g^e ys>j: ^..:)Soi-/e(l <Oxy^eft/rLl-b''c.>io.^ lo t̂.o<.fc /5~ 

2-N/53: S-C^T vM^Ter 

3 . y s X ^ \ s s o i ^ y OK 

/z-q// y >* • . 

^^eu f^e.iz.iL 

5. 

FINAL WATER QUALITY 
INSTRUMENT READINGS 

/3-8 TEMP ( ° C ) 

CONDUCTIVITY ( u m h o s / c m ) O S x I O ' 

PH ^ / O ' 

EH 

D . O . ( m g / l ) 

OTHER 

TECHNICIAN. 

Z S ^ 
6 . <".y E^ /< ; , o> 7 

DUPLICATE WATER SAMPLING 
DATA INSTRUMENT READINGS 

TEMP C O 
CONDUCTIVITY (umhos/cm) 
PH 

EH. 
D.O. (mg/l) 

Ciyi'' TIME .START ///5" TIME FINISH I I Z O 

SAMPLE COLLECTION PERIOD: START . J / L ^ .^TOP / / Z o TECHNICIAN _ ^ ^ 1 ^ 

*NOTE: FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN 
FOR DSTAILS. 



SERIAL NO. WS. 
PAGE OF 

TOTAL VOLUME WATER COLLECTED 
FIELD FILTERED: Y E S _ N O / ^ 

-^0 ŷ  ^ TOTAL NO- OF CONTAINERS 2-
TIME . TECH. FILTER TYPE 

SAMPLES COOLED DURING COLLECTION P E R I O D : Y E S - - ^ 0 -

SAMPLE CONTAINERS 

QUANTITY 

" { K ) , ^ ^ 

({tr^^ 

CONTAINER 
MATERIAL 

Zr (M \ 
\ \ 

SAMPLE LABEL 
SERIAL NO-

<,̂  noo 42, 
J/ n 

PRESERVATIVES 

iciy 

(z.e 

COMMENTS 

1/(9 W-

^oA-

DOCUMENTATION 

• I 

TECHNICIAN. SAMPLE CONTAINERS SEALED: Y E S _ N O ^ TIME 
SAMPLE SHIPPING CONTAINER SEALED &.PACKED: YES^^O TIME^Jo^TECH.<!^ 
LAB ANALYSIS REQUEST FORM: YES:::rNO_ TIMEl5o£_ SERIAL NO.44^^Z!^ECH. 
CHAIN OF CUSTODY FORM: YES^ZZm— TIME.MOca_ SERIAL NO.JiS^l^ TECff.. ^'^ 

1-7H^ 

COMMENTS: 



UniLLL^ 
SAMPLE CONTROL SHEET S E R I A L NO. 

PAGE OF . 

cp<, UUUU b 

PROJECT NAME . . 

PROJECT NO. 

/H^rt^^^ s a ^ /Zf4 / ZL' 

7 7 ? ^ 7 Z t . - h ^ 

SAMPLE LOCATION NO. ZZ'ihrJCCL / 

DATE 
SAMPLER 
CUSTODIAN 

^ / -L ? / r -J 
(0^ '>-
Z L ^ -

SAMPLE NO 

z:/TY^eu (' 
I t 

. SAMPLE LABEL NO. 

X OZkJ 4-3 

14 

C . O . C . NO;-

^ 7 - 7 H 3 > 

I 

\ 

1 
SHIPPED 

-JV/c/ 3 0 ^ 7 

/ . 

LAB ANALYSIS 
REQUEST NO. 

Cff7^ 7 Z t Z 3 

^ 



.TTFjiM: WELL DEVELOPMENT & PURGING 
GENERAL DATA 

SERIAL NO. 
PAGE OF 

WDG 
000 i5 

PROJECT tJAHlz. ZV}orr.<.r>N (pU i f?T 

PROJECT NO. )ZB7ZP)i,Z-. 

DATE ^2ii(y__^i_cS.7 FORM COMPLETED BY. 

BORING/WELL NO. (L^/Ty /^^rCZ- ^ 3 f Z^^Z 

MAJOR TASK Z Z R J f SUBTASK 

WELL CONSTRUCTION 

/ ^ <=>(D 

/O 6-
TOTAL DEPTH (FT) 
GRAVEL PACK INTERVAL (FT). 
WELL PROTECTOR: YES_t:^ NO 
FLUID INJECTED DURING DRILLING (QUANTITY). 

A-J BOREHOLE DIAMETER _ 
WELL DIAMETER (ID)(IN) / ^ G ~ 
PADLOCK NO. Z J G — 

AJC^— 

WATER VOLUME DATA 
DATE OF MEASUREMENT. 

MEASURING POINT 

J u N ^9 f>,7 
S c j ^ f f / y . ^ c T T " ^ ^ 

WATER LEVEL INSTRUMENT USED. 

I N T I A L WATER LEVEL (FT) Z'7a' 

LINEAR FEET OF WATER AJ_fe_ 

^u3B(c. 

WATER VOLUMES 
ITEM 

WELL CASING 
GRAVEL PACK 
DRILLING FLUIDS 

VOLUME 1 
FT3 

1 

GALS 

LINEAR FEET SATURATED GRAVEL PACK. < < ^ C n 

NOTE: QUANTITIES CALCULATED PRIOR TO DEVELOPMENT 

DEVELOPMENT CRITERIA 

METHOD OF D.SVELOPMENT 
WATER QUALITY MEASUREMENTS: YES _i^ NO 
WATER VOLUME TO BE REMOVED (GALS) MINIMUM MAXIMUM. 

NOTE: 
y_r-6 C3cDc3 

DEVELOPMENT TO BE PERFORMED IN ACCORDANCE WITH PROJECT SPECIFIC 
WELL DEVELOPMENT PLAN. 

COMMENTS pc7Z f̂y £/f^<f (^.ro ^ / 3 / ^ <^ ZSC oc^ ^Zirt^Ji. 



WELL DEVELOPMENT.& PURGING 

WATER QUALITY/WATER REMOVAL 
SERIAL NO. WD 0 D 0 ;[ g 
PAGE OF 

PROJECT NAME ^orZ,3nN pU i U.j 
PROJECT NO- >Z87 Z.&ZZ 
DATE .3Ly/i_̂ 5_̂ 7 FORM COMPLETED BY 

BORING/WELL NO. ^ ^ Ty yu^ LC ^3. 
MAJOR TASK '^^^ ̂  SUBTASK 

DATE 

^y^9 
(s'\h<\ 

/ 

WATER QUALITY INSTRUMENTS 

INSTRUMENT 

C r i o i M Z-W -)iy\ iMfJer 

Vsi 5-C-T merer 

SERIAL NO. 

Z Z i O 

I Z 9 I / 

CALIBRATION 
PERFORMED (v^) 

iX 
i ^ 

TECHNICIAN 

C-'- (Vi(K)cp'inP-ir 

i ^. Mu'Ce, i^p.r 

DATE 

(^k'\ 
(jz^ 
I 

WATER 

T IME 

iNo 
INU 

a 
w 
> 
c 
X 
w 
cc; 
w 
2 

yAO 
<yA 
inyA 

o< 
E H O 

^6> 
ZJ<: 

QUALITY 
a 
w 
> 
0 

w 
w 

< D 
inyA 
0 0 
£ H > 

0 
0 

« 
OA 
X 
w 
Ê  

15.1 

li^o-

2 
W 
0 
X 
X 
0 
Q 
W 
> 
yA 
0 
tnyA 
W \ 
M O 
Q S 

READINGS 

X 

a. 
7.iC 

l i Z 

> 
X 

X 
w 

X 
0 
Q 

s 

X 
in 
M 

E H O 
0 - ^ 
D W 
Q O 
Z X 

o x 
O D 
5/Ato' 

5/w^ 

APPEARANCE 

C X - i R y ^ n -

\L̂  

COMMENTS 

'OTES: 
1. COMMENTS SHOULD DELINEATE FINAL SAMPLE AND ElEPLICATE MEASUREMENTS. 
2. ANY INSTRUMENTATION CALIBRATION OR USE ANOMALIES SHOULD BE NOTED. 
3. APPEARANCE SHOULD BE NOTED BEFORE, DURING, AND AFTER DEVELOPMENT. 



WATER SAMPLING DATA 
SERIAL NO- WS 
P A G E _ O F _ 

00015 

PROJECT NAME _ ^ y h r r ^ 7 r j h l _ _ K Z gnoJl^^G^ii^o"'^^7 ^ ^ ^ 
PROJECT NO. l^dlZ&:)_Z MAJOR TASK 2-2.»:3 ZX'?'̂ -SUBTASK " 
TECHNICAL CREW '̂^ ZjA t̂elmfp 
DATE :3 0H 7-9 '37 FORM COMPLETED BY c i y ^ / P O 

WEATHER 5. " ^ — ffZi - tr-c-.,:? ^ LEVEL OF PROTECTION A B C(£)* 

MEASURING POINT Sc^/i^t .S'«r77/.̂ ab>METHnn OF MEASUREMENT SuK^fir^ 

MEASURING POINT ELEV. Z-^^ INITIAL WATER LEVEL ELEV. __^A££-

SAMPLING METHOD T/^P 

SPECIAL SAMPLING METHODS 

irryrx-ic- n o ' 

INITIAL WATER LEVELpu"vip.̂ j -ZiQ' 

7~/^^ 

S y i I TIME ELAPSED/FINAL DEVELOPMENT/PURGING_ 

SAMPLING DEPTH INTERVAL T/^ ̂  PUMPING RATE/SAMPLING 

TECHNICIAN ^ ^ ^ 

WATER QUALITY 
INSTRUMENTS USED 

1 - O r ; c N Z-ID pW iMtTciL 

2 . V s x S ' C ' T KMeTte 

Z> • V S T L).4.«3lJe(^ OK'~i(A<iN yvfP-Te.fL 

4 . 

5 . 

SERIAL NO. 

ZZ-iO 

/ Z . 9 " 
Z-99^ 

CALIBRATION REFERENCE 

See-OriL>M 2.1^ pU /M .̂"Te<- (̂ .*<1. br&T'O.^ lo^bco ' 

^ e , V S X S - C - T HAr.Ycr (?^f,tr-„T,on( IccUrji; 

See V5X l i .O . rvYC.-B».<'(\lj;l;i)/-is7ioA/ lofhooK 

' I 

FINAL WATER QUALITY 
INSTRUMENT READINGS 

TEMP C O _ _ _ ^ _ _ _ 

CONDUCTIVITY ( u m h o s / r m l S \ K \ 0 ' 

PH 7 - 2 6 

RH 

D - 0 . ( m g / l ) . 

Z7..7. 
5'.3G> 

OTHER 

DUPLICATE WATER SAMPLING 
DATA INSTRUMENT READINGS 

TEMP C O 
CONDUCTIVITY (umhos/cm)___ 
PH 

EH. 
D-0- (mg/l). 

TECHNICIAN. r<f^ TIME START_iioo_ TIME FINISH \Z,oS 

SAMPLE COLLECTION PERIOD: STARTZ?::^^ STOP / Z O ^ TECHNICIAN _ ^ ^ 

*NOTE: FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN 
FOR DETAILS. 

2_ 



SERIAL NO. 
PAGE 0 F _ 

WS. 

TOTAL VOLUME WATER COLLECTED 

F I E L D F I L T E R E D : Y E S _ N O _ ^ ' ' ^ TIME 

' ^ 0 f ^ U TOTAL NO. OF CONTAINERS. 

1 TECH- F I L T E R TYPE 

SAMPLES COOLED DURING COLLECTION P E R I O D : YESrl^tlOi. 

SAMPLE CONTAINERS 

u 

QUANTITY 

/fuHu 
4'0)vt<^ 

CONTAINER 
MATERIAL 

Z-7i/H\ 

1' 

SAMPLE LABEL 
S E R I A L NO. 

^ L Z ^ 4 . f 

" HL 

PRESERVATIVES 

zee 
4. 

COMMENTS 

t y c z / ^ 

/ ^ / h 

M 
DOCUMENTATION 

TECHNICIAN. SAMPLE CONTAINERS SEALED: Y E S _ N O ^ TIME 
SAMPLE SHIPPING CONTAINER SEALED & PACKED: YES_r<i6_ TIME 2i2?TECH.<̂ ^̂ !:2ir 
LAB ANALYSIS INQUEST FORM: YESr:^0_ TIME_^5^SERIAL NO^^?7^TF.CH. ZZTẐ  ̂  
CHAIN OF CUSTODY FORM: Y E 5 , ^ 0 _ TIME_25.^2. SERIAL NO. 7J7M3 TRCR C/^^ 

COMMENTS: 



WATER SAMPLING DATA 
SERIAL NO. WS ' 000 1 ^ 
PAGE__OF_ 

PROJECT NAME. 
PROJECT NQ._LZ^ZlS^£, 

^///v- ^^., i l 1 p — SAMPLE LOCATION NO. /;_ ^ ^ , , .̂ , ̂  ̂  
mo-f K-s^/v—UKA—B^^ OR BORING'WF-LL NO. ^ZTjy/cu-^^pu 

MAJOR TASK Z^^M 

-r OR BORJNG/WELL NO. 
SUBTASK f 

TECHNICAL CREW C- MA:7€,i^£:n 
DATE ^ U 7 ^ Z ^ ''&7 FORM COMPLETED BY ^ ^ Z - / ^ ^ 

WEATHER '^a/'^A^ --fT<- ci./'ot^fi.^ LEVEL OF PROTECTION A B C Q> 
MEASURING POINT ;f^S'^Zy rgrT?̂ '-̂ .̂ METHOD OF MFASUREMRNT /SiyS^Zd^ 

MEASURING POINT ELEV. INITIAL WATER LEVEL ELEV._ 

ST/rr.tc - \ - i o ' 

SAMPLING METHOD Tf^lF INITIAL WATER LEVEL fi;tMpM^ - Z \ 0 ' 

SPECIAL SAMPLING METHODS TAf 
TIME ELAPSED/FINAL DEVELOPMENT/PURGING.^.^ TECHNICIAN _^l[f^ 

SAMPLING DEPTH INTERVAL T^l l f PUMPING RATE/SAMPLING . 2.:^c,Z>7^ 

WATER QUALITY 
INSTRUMENTS USED SERIAL NO- C:ALIBRATION REFERENCE 

^ Zyr.Qoi Zip pio iMgre.r ^ 2 - / 0 ' j ^ j f Q j - ^ O H ? ^ \ 0 p ( ^ lM<''r<;-~ C g t t . b ^ c T - d ^ r l c ^ L o a , C 

\ZP\ I I See. / S x S - C - T HAeTer Cc^t-hrg—O.A l<:y,t̂ c>o< 

3-ysx ^ „ .spmec _ Q 2 ^ ew Mer tn ?^9 9 ^ Seg, / s x L>. O. /MeTer G«.<f fen5^7ii:?y% loc ^jaoK 

4 . 

FINAL WATER QUALITY 
INSTRUMENT READING'S 

IS. o TEMP (**0 

CONDUCTIVITY ( u m h o s / c m > 5l?ciC>' 

PH -T'-ze 
EH Z.ZZ^ 
D - 0 . ( m g / l ) 

OTHER 

S.2>CP 

DUPLICATE WATER SAMPLING 
DATA INSTRUMENT READINGS 

TEMP C O 
CONDUCTIVITY (umhos/cm) 
PH 
EH 
D.O- (mg/l) 

TECHNICIAN ____^^::r^ TIME START I 'ZO^ TIME FINISH I7.-IO 

SAMPLE COLLECTION PERIOD: START Z ^ O T STOP /-^/^ TECHNICIAN _Cll. 

*NOTE: FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN 
FOR DETAILS. 



m^jtfL-r 

PROJECT NAME 

SAMPLE CONTROL SHEET 

/ ^ C ^ ^ ^ '̂ >̂- / V / /Z\ 

SERIAL NO. 
PAGE OF 

S C S _ 
OQOQ-6—1 

PROJECT NO- ZC&7^^^1f 
SAMPLE LOCATION NO. ^/rV f^^ZC^ r ^ 3 

DATE 

SAMPLER 
CUSTODIAN 

^ / Z ? / ^ ? 

Ci-i 

SAMPLE NO 

ZAZHIAJZJA^ 
[ 

k 

H^l ^ iU-* '} OiJ 
I 

i ' 

- SAMPLE LABEL NO. 

-; '̂ i^oco Vy 

1 V6 

, / ^7 

^ ^3 

C . O . C . NOi 

^7^3 

/ 

/ 

I 

1 
SHIPPED 

. r ^ j ^ ^6 Vz 

/ 

/ 

I 1 

LAB ANALYSIS 
REQUEST NO. 

CA/^ zYi-'b 

1 

il/ 



Tmim WELL DEVELOPMENT & PURGING 

GENERAL DATA 
SERIAL NO. WDG 
PAGE OF 

00016 

PROJECT NAME ZZIarrlSa^ 

PROJECT NO. I Z S ? Z P } Z . Z P h ^ '"? T-

OATE Sut^ ZH '81 FORM COMPLETED BY 

BORING/WELL NO. C/T/*^Ci-^ '^^ 
MAJOR TASK Z Z 9 H SUBTASK 

WELL CONSTRUCTION 

TOTAL DEPTH (FT) . M23J>_ BOREHOLE DIAMETER / U (r-

GRAVEL PACK INTERVAX (FT) 
WELL PROTECTOR: YES_^NO 

A-J&-_ WELL DIAMETER (ID)(IN). 
PADLOCK NO. Z^c 

FLUID INJECTED DURING DRILLING (QUANTITY) / M ^ 

yj>c. 

WATER VOLUME DATA 

DATE OF MEASUREMENT (g/'Z'? Z ^ Z 
MEASURING POINT 
WATER LEVEL INSTRUMENT USED. 
INTIAL WATER LEVEL (FT) 2->^ ̂  
LINEAR FEET OF WATER ' f ^ < ^ 

WATER VOLUMES 
ITEM 

WELL CASING 
GRAVEL PACK 

VOLUME 1 
FT3 

DRILLING FLUIDS 1 

.GALS. 

LINEAR FEET SATURATED GRAVEL PACK 7 ^ ( ^ 

NOTE: QUANTITIES CALCULATED PRIOR TO DEVELOPMENT 

DEVELOPMENT CRITERIA 

METHOD OF DEVELOPMENT Z>r J c i-7A-,^Gr- fj-
WATER QUALITY MEASUREMENTS: YES_L^NO 
WATER VOLUME TO BE REMOVED (GALS)Wyfeg'O MINIMUM _ MAXIMUM. 

NOTE: DEVELOPMENT TO BE PERFORMED IN ACCORDANCE WITH PROJECT SPECIFIC 
WELL DEVELOPMENT PLAN. 

COMMENTS / Z / ^ T E f / ? o pyg/^ <^y//-^ s . ' \ ':3r- - ^ 7 V 6 <3c:> 



WELL DEVELOPMENT.* PURGING 

WATER QUALITY/WATER REMOVAL 

RIAL NO. WD - 0001 6 SE 
PAGE OF 

Hlo, r r . 5-s A; P IA rL PROJECT NAM15 
PROJECT NO._ 
DATE ZS^H l'^ '67 FORM COMPLETED BY 

I Z S l Z f i 37 i ^ ^ 

BORING/WELL NO- <̂ ^ ^7 f^Bcx-

MAJOR TASK ZZ^ tj SUBTASK _ 
cn'^ ZPP-

J^4-

WATER QUALITY INSTRUMENTS 

DATE 

Ulz<\ 
&IZ9 

1 

INSTRUMENT 

CrrcN ? A O pU vu t r t r 

S y3 j . S-C- i HAtTer 

SERIAL NO-

zz.\o 
) ^ 9 / / 

CALIBRATION 
PERFORMED i^Z) 

^ 

t / 

TECHNICIAN 

C JMcA.Y(t>(\e.r 

(—• ZM£<.iir.e.ito € / -

DATE 

6,/z.9 

W J < ) 

WATER 

T IME 

BSS" 

M^O 

a 
> 
O 

w 

yAO 
<*-; 
EH-5 

o< 
E H O 

l O ' - -

tJ<L. 

QUALITY 
Q 
H 
> 
O 
s 

J W 

w 
w 

o p 
E H > 

o 
o 

Ol 
X 
w 
EH 

/J.o 

S.a 

2 
W 

o 

o 
Q 
W 
> 
o 
U)yA 
M O 
Q S 

READINGS 

a: 
a 

7.i1 

7.^l 

> 
s 
a: 
w 

X 

§ 

>H 
EH 
M 

^ X 
E H O 
O ^ 
D W 
Q O 
Z X 
O X 
O D 

VzoWfl 

4zzKit 

APPEARANCE 

^^^ -A- r^ 
<Z 

COMMENTS 

' 7 / - / ^ > Z Z c / ^ 

\\-\oM <>^lpU<:r- 5 ^m- 11 

NOTES; 
1. COMMENTS SHOULD DELINEATE FINAL SAMPLE AND REPLICATE MEASUREMENTS. 
2. ANY INSTRUMENTATION CALIBRATION OR USE ANOMALIES SHOULD BE NOTED. 
3. APPEARANCE SHOULD BE NOTED BEFORE, DURING, AND AFTER DEVELOPMENT. 

file:////-/oM


PUMPING TECHNIQUES 

DATE 

(̂ ^̂^ 

PUMP TYPE 

.1 

SERIAL NO. PUMP TECHNICIAN 

C^^.^-t-'Z /^.Z-e. ^ J ^ r ^ 

WATER REMOVAL DATA 

DATE 

2 
O 

Ol 
X 
D 
04 

w 
w 
o 
o. 
X 
D 
OA 

W 
E< 

O 
2 
M _ 

S<^ 
D o 
Oi^.-

yA 
< 
in 
2 
WCOQ 
SZW 
W O 
2>:io 
OvJS 
2 < ; w 

2 
O 

^J 
< ^ O Q 
- w 
yA> <2 ^ X 
OW 
FHO; 

KD 

§^w 
w > 
St^o 
o ^ s 
zww 
M S O J 

.̂5 

W -o 
w W 

EHtJ^ 

W 

in 
2 
M 

O^W 

s> 
DW 
0* :̂1 

o 
2 

yA 
W 
> 
W 

W 
OiOi 
wo 
EHW 
«i:w 
2 m 

t^^' 

o - . ^ OA 

OiOi 
WW 
EH EH 
< W 
2 < COMMENTS 

=̂ '25? ^3^^ /^?c« / / ? c 2 ? o J.fS' 7 /-^<5. ,^ t"-^ /^ ' ' /^'^ 

W^^-



WATER SAMPLING DATA 
C:RRTAL NO. WS 0 0 0 1 6 

P A G E _ O F . 

SAMPLE LOCATION NO. ^ j ^ ^ ^ , ^<j!_ 
OR B O R i r - ' " ^ ^ ^ " ' ^ ^ ^ ^ - ' ^ ^ 

P R O J E C T NO. l ^ g 7 Z 5 3 . 7 _ MAJOR TA.SK ^ ^ 9 j / 

PROJECT NAME ZlDnrr . snN pin ± J; -

' TECHNICAL CREW C ZHo^Kei n^ n 

OR BORING/WELL NO. 
SUBTASK 

^ 

DATE J Q M Z9 '&7 FORM COMPLETED BY <Z'<^-^/y>p 

WEATHER 7" T ^ LEVEL OF PROTECTION A B C(#)* 

MEASURING F>OINT f̂ ^ufj.l̂ le T̂trrr̂ *-̂ * METHOD OF MF.ASURFJ4ENT ^ c ^ ^ B Z y 

MEASURING POINT ELEV. I^Zr INITIAL WATER LEVEL ELEV- '^C. 

SAMPLING METHOD T/y I N I T I A L WATER LEVEL p u ^ ^ p ^ n j - 3 ^ 5 " 

S P E C I A L SAMPLING METHODS / / h / g 

S , TECHNICIAN TIME E L A P S E D / F I N A L DEVELOPMENT/PURGING_ 

SAMPLING DEPTH INTERVAL T " A ^ PUMPING RATE/SAMPLING ' I S c ^ f M 

WATER QUALITY 
INSTRUMENTS USED SERIAL NO. CALIBRATION REFERENCE 

^ O r . o N 7AO ok »V\P,TAr Z ? , I O S ĝ_ OrioiMZ-IC p^me.Tg<- OiiJ.txTa7.jAf \oa^ee)t 

/ 3 
See YSJI t > 0 i^»Tt.<- C^I.'fcr&.T-'J-^ ^i . .uK / j ~ 

' / —'...f- » j ^ ^ - I r IA e ^ 

4 . 

/ 2 9 / / Srg. VSX S-CT- rur-Tgr (^l.'fc/^i^To;^ / < x ^ 
^ 

Cxy^CA; e^9L 

FINAL WATER QUALITY 
INSTRUMENT READINGS 

TEMP C O 

CONDUCTIVITY (nmhn.<^/cm> ^ 2 - 5 X JC' 

PH '7 -^-L 

EH 

D - 0 . ( m g / l ) 

OTHER 

I^Z, 

5.^y 

DUPLICATE WATER SAMPLING 
DATA INSTRUMENT READINGS 

TEMP C O 
CONDUCTIVITY (umhos/cm) 
PH 

EH. 
D-0- (mg/l). 

TECHNICIAN CQ^^Z^ TIME START /3t/5 TIME FINISH I Z ^ O 

SAMPLE COLLECTION PERIOD: START l l J h _ STOP _13JJ1 . TECHNICIAN.^ 

*NOTE: FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN 

FOR CETAILS. 

http://OiiJ.txTa7.jAf


SERIAL NO- WS 
PAGE OF 

TOTAL VOLUME WATER COLLECTED _ '^O f̂ <-
FIELD FILTERED: Y E S _ N Q - _ / " TIME 

" TOTAL NO- OF CONTAINERS. 
TECH. FILTER TYPE 

SAMPLES COOLED DURING COLLECTION PERIOD: YES^rlNO: 

SAMPLE CONTAINERS 

QUANTITY 

^ 6 n u 

^ 0 ^ ^ 

CONTAINER 
MATERIAL 

Zo-(^^'> 

SAMPLE LABEL 
SERIAL NO. 

^c^ooo V? 
4 ^O 

PRESERVATIVES 

zee 
'CC 

COMMENTS 

UyA 
c^^z^ 

DOCUMENTATION 

SAMPLE CONTAINERS SEALED: Y E S _ N O j ^ TIME_ 

SAMPLE SHIPPING CONTAINER SEALED & PACKED: 

LAB ANALYSIS REQUEST FORM: Y E S r ^ O _ TIME! 

CHAIN OF CUSTODY FORM: YESJ:::NO_ TIME. 

TECHNICIAN 

YEŜ ::rt40 TIME'2I^TECH._£^<^ 

5 ^ ^ SERIAL N0i^^^iZ^TECH-4£L!:^ 
SERIAL N0._fcii£3_ TECH._£f^:^^ 

COMMENTS: 



I K ^ I l f k - r 
SAMPLE CONTROL SHEET SERIAL NO. SCS Q Q Q 0 TL 

PAGE OF 

PROJECT NAME .. 

PROJECT NO. 

A 7 ^ ^ ^ . <^^r P^ I 72X DATE 
SAMPLER 

^JjL±J^Z_ 
C i ^ u 

SAMPLE LOCATION NO. / Z ^ r-^ Z ^ ^ U - ^ t / CUSTODIAN 

SAMPLE NO 

^rT^ y U C U , ^ 

. S/iMPLE LABEL NO. 

^^(.nz^zz </f 
I ^0 

C . O . C . NOi 

^7f5 
L 

1 
SHIPPED 

rfui/y ^to 'fy 

A 

LAB ANALYSIS 
REQUEST NO. 

J.Z>/^Z-7^J 

I 



-EEliE WELL DEVELOPMENT & PURGING 

GENERAL DATA 
SERIAL NO. 

PAGE OF 

WDG 

O O O a . 0 

PROJECT NAME; 

PROJECT N0._ 
OATK -^uM bo 'S7 

^0'r . i .oH pU 1 n r 
\zBy e63z 

FORM COMPLETED BY 

BORING/WELL N0._ 
MAJOR TASK ^^'^^ 

z i . c r ' ^ /pp 
' 

<g-fc tAJC<_^ 

SUBTASK 

WELL CONSTRUCTION 

TOTAL DEPTH (FT) 
GRAVEL PACK INTERVAL (FT)_ 
WELL PROTECTOR: YES_-:r'NO 
FLUID INJECTED DURING DRILLING (QUANTITY). 

f J> ( i ^ 

BOREHOLE DIAMETER 
WELL DIAMETER (ID)(IN). 
PADLOCK NO- A//A 

M^ 
Mr.>-

04^ 

WATER VOLUME DATA 

DATE OF MEASUREMENT. 
MEASURING POINT 
WATER LEVEL INSTRUMENT USED. 
INTIAL WATER LEVEL (FT) 
LINEAR FEET OF WATER 

WATER VOLUMES 
ITEM 

WELL CASING 
GRAVEL PACK 
DRILLING FLUIDS 

VOLUME 1 
FT-^ GALS 

LINEAR FEET SATURATED GRAVEL PACK. 

NOTE: QUAN']?ITIES CALCULATED PRIOR TO DEVELOPMENT 

DEVELOPMENT CRITERIA 

METHOD OF DEVELOPMENT 
WATER QUALI':['Y MEASUREMENTS: YES J ^ NO 
WATER VOLUM]^ TO BE REMOVED (GALS) 

t>7; 
MINIMUM MAXIMUM. 

NOTE: DEVELOPMENT TO BE PERFORMED IN ACCORDANCE WITH PROJECT SPECIFIC 
WELL DEVELOPMENT PLAN. 

COMMENTS 



WELL DEVELOPMENT.* PURGING 

WATER QUALITY/WATER REMOVAL 

SERIAL NO. WD 
PAGE OF 

JlQilgi) 

PROJECT Ni>KE ^^/o 

PROJECT N O . _ 

DATE 3-L'M 'bo '37 

r r i so / \ j 
I Z S 7 z e 3 > ^ 

p ^ 1- RX 

FORM COMPLETED BY 

BORING/WELL NO. Z ^ iOgL<-
MAJOR TASK ^^"^^ SOBTASK _: 

WATER QUALITY INSTRUMENTS 
CALIBRATION 
PERFORMED (v") DATE INSTRUMENT SERIAL NO. TECHNICIAN 

H-3 0 CZ>r'oN ZIO pU jMelr.r vuo ^ 

^ C •̂  V5J- - S-C-T ^t^^re/- IZ^ / / _ k ^ ^ 

DATE 

bjiO 
GJio 

1 

WATER 

T I M E 

i S t I 

ISI^-I 

Q 
W 
> 
0 
X 
w 
o: 

en 
2 

i J O 

o< 
H O 

Q U A L I T Y 
Q 
W 
> 
0 

w 
w 

yAX 
< D 

i n > 

0 
0 

Ol 
S 
w 
in 

'4.r 

i+<i 

D
IS

S
O

L
V

E
D

6
k

Y
G

E
N

 
M

G
/L

 

S.J5 

"'•K 

R E A D I N G S 

a 
7.13 

7.05 

> 
X 

x 
w 

X 
0 
Q 

Zi-I 

(J5 

EH 
M 

^ X 
E H O 

D W 
Q O 
Z X 

ox 
O D S-̂ xii,' 

BOiw 

A P P E A R A N C E 

dUfe/Vfi-

4 

COMMENTS 

' O T E S : 
1 . COMMENTS SHOULD DELINEATE FINAL SAMPLE AND REPLICATE MEASUREMENTS. 
2 . ANY INSTRUMENTATION CALIBRATION OR USE ANOMALIES SHOULD BE NOTED. 
3 . APPEARANCE SHOULD BE NOTED BEFORE, DURING, AND AFTER DEVELOPMENT. 



PUMPING TECHNIQUES 

1 DATE 

M6.-

PUMP TYPE 1 SERIAL NO. 

^ 

PUMP TECHNICIAN 

> 

WATER REMOVAL DATA 

DATE 

2 
O 

OA 

X 
D 
Ol 

UA 

o 
Ol 
X 
D 
OA 

61 
EH 

^ 5 P. 

o z 
%x 
XOA 
Oi^..^ 

yA 
< 
EH 
2 
WWQ 
XZUX 

So > 
i ^ O 

OyAX 
Z < » 
M O K 

CO 
2 
O 
yA 
yA 

< ^ 
o Q .- w 
y A > 

<2 
ê x 
ow 

3 ^ 

2 ^ 

sgw 
w > 
o^^s 
Z W W 

• J 
W r^ 

ww 

i nyAX 

oow 
E H > « 

W 

< 
in 
2 
M 

O^W 

x> 
DW 
O i J 

Ol 
2 
M j M 

^ W ^ 

?w 
Iq'^a 

w 
wo 
E H W 
riJW 

o 
2 

0<O^ 
WW 
i n i n 
< W 
3 : < COMMENTS 

•I 



, J X y j L L i ^ 
WATER SAMPLING DATA 

SERIAL NO-

P A G E _ O F _ 

W S _ O U O 3 O ~ 

SAMPLE LOCATION NO. ^ ^ ^ c , . 
OR BORING/WELL NO. ^ ^ " r ^ " ^ ^ ^ PROJECT NAME lyh. - r . scv . pl^ j - Si. 

PROJECT NO. l L 8 7 Z 9 3-iL MAJOR TASK Z Z q H SUBTASK 

TECHNICAL C R J ^ C M(KXc,^r.^ I p . r:><a^..,porT 

DATE 3 U N :.G 'P,i ^ FORM COMPLETED BY ( ^ • ^ / D Q 

WEATHER p/t| d l - ) 

MEASURING POXNT 

MEASURING POXNT ELEV. 

LEVEL OF PROTECTION A B C (̂  * 

METHOD OF MEASUREMENT 

INITIAL WATER LEVEL ELEV-

SAMPLING METHOD ^K 
SPECIAL SAMPLING METHODS 

INITIAL WATER LEVEL 

TIME ELAPSED/FINAL DEVELOPMENT/PURGING.: 

SAMPLING DEPTH INTERVAL _ ^ E ^ L E PUMPING RATE/SAMPLING 

TECHNICIAN C(-' 

WATER QUALITY 
INSTRUMENTS USED 

• " • •Or i i iN 2 J 0 j>W rvie-Ttr 

2 . y s X S - C - T rt^CTc 

3 . y S a ; ri>is5<3U€(i '^Kf'^t.ti MC^e-i-

4 . 

5 . 

SERIAL NO. 

Z.Z.\o 

\Z<Ml 

7.<^97. 

CALIBRATION REFERENCE 

S e e O r n N Z.KO pK *v.«r<r C c l ; br.-T.Jri UioooK 

Sec VS3 S - C - T MtTe'- Cfc.l-t/'^T'.u^y lujbcJoK 

s e e V s x L > - O . Afcre^- C!A,l.braT.o,j /.>.,iw.^< 

FINAL WATER QUALITY 
INSTRUMENT READINGS 

TEMP C O 
CONDUCTIVITY (umhos/cmt d ^ x.tO' 
PH 'Mh 
EH Z o ^ 

D . O . ( m g / l ) 

OTHER 
Riy_ 

DUPLICATE WATER SAMPLING 
DATA INSTRUMENT READINGS 

TEMP C O 
CONDUCTIVITY (umhos/cm) 
PH 

EH. 
D.O- (mg/l) 

TECHNICIAN __i2^^_. TIME START ISzo TIME FINISH 1 ^ ' ^ 

SAMPLE COLLECTION PERIOD: START _i^L£_ STOP _ I 5 J ^ TECHNICIAN L 

*NOTE: FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN 
FOR DETAILS. 

http://br.-T.Jri


SERIAL NO. WS. 
PAGE OF 

TOTAL VOLUME WATER COLLECTED ^___E2-!Z^^^=:L. 

FIELD FILTERED: YES__NOzr^ T.IME i 
TOTAL NO. OF CONTAINERS_2=^ 

TECH- FILTER TYPE 
SAMPLES COOLED DURING COLLECTION PERIOD: YES:1INO:_ 

SAMPLE CONTAINERS 

buANTITY 

•p^ q o ^ " - ^ 

CONTAINER 
MATERIAL 

(^1/V^S 

SAMPLE LABEL 
SERIAL NO-

^d^^^.-.<?'^ '? S 3 

PRESERVATIVES 

— 

COMMENTS 

{ J o / ^ i 

•I 
DOCUMENTATION 

SAMPLE CONTAINERS SEALED: YES_NO_rr TIME. 
SAMPLE SHIPPING CONTAINER SEALED & PACKED: 
LAB ANALYSIS REQUEST FORM: YES 
CHAIN OF CUSTODY FORM: 

TECHNICI2VN. 
YES_NO TIME .^^pTECH._C±13-

' N O _ T I M E ^ ^ SERIAL mO. H U ^ T E C E , C i L s J 
Y E S _ j t W _ T I M E ^ i ^ _ SERIAL NO._2iS!__ TECff..^ 

COMMENTS: 



aiiiiJLL^ 

PROJECT NAME 

SAMPLE C O N T R O L SHEET 

yXo ' i ' ^ t ',of^ P j ^ f ^ • '^ 

SERIAL NO. 
PAGE OF 

SCS U 0 'J 1 6 

PROJECT NO. [ Z t n Z ^ - ^ - T ^ 

SAMPLE LOCATION NO. Z'-yf̂  ^^ 

DATE 
SAMPLER 

><J ̂ o R7 
(^•^T 

CUSTODIAN CJ-

SAMPLE NO 

VC)^7. 

. SAMPLE LABEL NO. 

SC-ooc.g^-c [3 

C . O . C . NO; 

2-^5^/^7W 

1 
SHIPPED 

.rt-'U ^ ' i - z 
1 

LAB ANALYSIS 
REQUEST NO-

^ ^ 3 f 



APPENDIX E 

SURFACE WATER AND SEDIMENT SAMPLING FORMS 



r̂ f J -J IJLL: 
WATER SAMPLING DATA 

SERIAL NO. WS 
P A G E _ O F _ 

0002 2 

SAMPLE LOCATION NO. <77Z 
OR BORING/WELL NO- — ^ 

SUBTASK 

PROJECT NAME J ^ a r n S o / ^ ,^U L- fU. 

PROJECT NO. 1287 Zg'3Z- MAJOR TASK _L2_i^ 
TECHNICAL CRE1V C [M<^xeiy^cr-j 5 ^ c \ ^ ^ P > o r l 

DATE :^u^/ ZC 6 7 FORM COMPLETED BY ^TrVp; 

WEATHER < ^ A-* A.^^^ LEVEL OF PROTECTION A B C / l O 

MEASURING POINT (0 ^i^'Vt^^^i2^=-7\Cf METHOD OF MEASUREMENT -TTiT^^y 

MEASURING POINT ELEV. INITIAL WATER LEVEL ELEV. 

SAMPLING METHOD pp.^T ^ p u / l f g : d/^-ile^i^ INITIAL WATER feEilEL -?' 

SPECIAL SAMPLING METHODS 

TIME ELAPSED/FINAL DEVELOPMENT/PURGING.^ 

SAMPLING DEPTH INTERVAL "-j• O ̂ 7 -?. a ' 

TECHNICIAN cT 

PUMPING RATE/SAMPLING 

WATER QUALITY 
INSTRUMENTS USED 

1. 
2. 
3. 

OZ\r.u UO peî vtre./ 
Vsi <^CT WCTLi^ 

*îs. ^o ^V re/-
4. 
5. 

SERIAL NO-

•2.-2-1 o 

(-2.'̂  1/ 

9J?̂ -2-

CALIBRATION REFERENCE 

Z-fic^ R^r^a (4-
(3 
\ b" 

FINAL Vi/ATER QUALITY 
INSTRUMENT READINGS 

^ 
TEMP C O 

CONDUCTIVITY ( u m h o s / c m ) _ 

PH ft.o' 

EH 

o .g 
^•^ >""=>' 

-1.-7 0 

D . O . ( m g / l ) 

OTHER 

7 S o 

DUPLICATE WATER SAMPLING 
DATA INSTRUMENT READINGS 

TEMP ("O 
CONDUCTIVITY 
PH 

(umhos/cm) 

EH 
D-0. (mg/n 

TECHNICIAN C ^ " ^ TIME START_O£5D_ TIME FINISH ^ ̂ "̂3 

SAMPLE COLLECTION PERIOD: C;TART 06SO STOP t̂ fiSS" TECHNICIAN iliM; 

*NOTE: FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN 
FOR DETAILS. 



SERIAL NO- WS 
PAGE __ OF 

TOTAL VOLUME WATER COLLECTED ____6^±^ 
FIELD FILTERED: YES_NO.̂ ::r" TIME 

TOTAL NO- OF CONTAINERS. 
TECH- FILTER TYPE 

":i. 

SAMPLES COOLED DURING COLLECTION PERIOD: YES_rNQL_ 

SAMPLE CONTAINERS 

QUANTITY 

T J ' O , ^ ^ ^ 

CONTAINER 
MATERIAL 

C-̂ l/ViS 

SAMPLE LABEL 
SERIAL NO-

^f-Ooty l o 7 7 ) 

PRESERVATIVES 

( C_£^ 

COMMENTS 

v_Jc/V 

•I 
DOCUMENTATION 

SAMPLE CONTAINERS SEALED: YES_NO^T^ TIME. TECHNICIAN. 
SAMPLE SHIPPING CONTAINER SEALED & PACKED:^ YES^rTNO TIMEl:i^^ECH.< 

YES-^0 LAB ANALYSIS REQUEST FORM: 
CHAIN OF CUSTODY FORM: YES<rt5o_ TIME 

\ - ^ ^ Q _ T I M E £ 1 ^ 2 - S E R I A L NO. V^^Sl T E C H . ^ ^ ^ 

SERIAL NO. -ZZSi TRCff C t ^ Jow-" 

•7 7 3 ^ 

COMMENTS: 



^^ •- ^WATER-SAMPLING DATA 
SERIAL NO. WS 
P A G E _ _ O F _ 

-̂  O o. ^ 

P R O J E C T NAHE r t o e b ^ ^ K / p r i , ^ i S A H P L K ^ j ^ O C ^ X O » ^ » u . ^ > , ^ , 

P R O J E C T NO. \Zf=:n'ZS'b-i^ MAJOR TASK . . ^ ^ 2 a ± d _ SUBTASK 
TECHNICAL CElEW CU (Tl A-><^,/06,>^--

DATE -̂ 1 i<0"=Q '<c7 FORM COMPLETED BY Z x ^ ^ / o 0 

WEATHER ^ ( ,A /^ A y ^ LEVEL OF PROTECTION A B C (i3-
MEASURING E>OINT lo-'̂ ug-FAcr METHOD OF MEASUREMENT T'A-fa 

MEASURING POINT ELEV. INITIAL WATER LEVEL ELEV-

SAMPLING METHOD 'g>«'r-To»A ^^-M^^^SP'^W,/' INITIAL WATER -feTVEE 7-Ô  

SPECIAL SAM]>LING METHODS 

TIME ELAPSED/FINAL DEVELOPMENT/PURGING. 

SAMPLING DEPTH INTERVAL ' 1 ~ &' 

TECHNICIAN 
^(f^ 

PUMPING RATE/SAMPLING 

WATER QUALITY 
INSTRUMENTS USED 

•'• • 1 \ / ! r ^ i ^ 2. L . ) m 
3. ' 
4. 
5. 

SERIAL NO- CALIBRATION REFERENCE 

FINAL WATER QUALITY 
INSTRUMENT READINGS 

TEMP C O 

CONDUCTIVITY (umhos / c j r j ) 

PH 

EH 

D - 0 . ( m g / l ) _ _ 

OTHER 

T E C H N I C I A N . î  •û  TIME START. 

DUPLICATE WATER SAMPLING 
DATA INSTRUMENT READINGS 

TEMP C O 
CONDUCTIVITY (umhos/cm) 
PH 

EH. 
D-0- (mg/l) 

TIME FINISH 

SAMPLE COLLECTION PERIOD: START _ ^ ^ 1 ^ STOP 0^5_^ TECHNICIAN .̂u!!̂!Il 

*NOTE: FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN 

FOR DETAILS. 



SERIAL NO. WS. 
PAGE OF 

TOTAL VOLUME WATER rOT.T.KCTED Z- ^ ^ 
FIELD FILTERED: YES__NO.,..:^ TIME 

TOTAL NO- OF CONTAINERS. 
TECH. FILTER TYPE 

SAMPLES COOLED DURING COLLECTION PERIOD: YESjrr:t50: 

SAMPLE CONTAINERS 

QUANTITY 

l-o-t 

CONTAINER 
MATERIAL 

Q^Xi'^h 

SAMPLE LABEL 
SERIAL NO-

^L-tDOcrrz. 

PRESERVATIVES 

fcK^ 

COMMENTS 

vJoP- ~ - J p \ ] 

•I 
DOCUMENTATION 

SAMPLE CONTAINERS SEALED: YES_ NO.^-^TIME. 

SAMPLE SHIPPING CONTAINER SEALED & PACKED: 

LAB ANALYSIS REQUEST FORM: YES^ 

CHAIN OF CUSTODY FORM: YESc::rNO_ TIME 

TECHNICIAN 
YESiSZMO TIME 0 > 4 > T E C H . J : : £ ! I : ^ 

N 0 _ T I M E l ^ i SERIAL NO._Z^IiLTECH-_Su:<:^7 
• ^ ' " ^ • ^ S E R I A L N O . ^ - Z ? / T R C R Q - I ^ ^ 

COMMENTS: T^KC 6 12̂  ' 5 ^ ' ^ y ^ '̂ l*^o^>'.̂  " î. u-T c>-/on-a^. < 



imjui2i: 

PROJECT NAME 

PROJECT NO. __ 

SAMPLE C O N T R O L SHEET SERIAL NO. 
PAGE OF 

SCS_ 00012 

DATE -S ur-^ 1 . ^ i n 

SAMPLE LOCATION NO. ^ \ Q \ 
SAMPLER 
CUSTODIAN 

C-^> 
C - ^ u ^ ' 

SAMPLE NO 

1 -4-ot^vi_ 

X-b-?z. 

. SAMPLE LABEL NO. 

S i^OOcf lO-Z l \ 

"L i-u 

C . O . C . NO; 

zz-h\ / z i ^ ^ 

7.'^\\{vi-ys,-

1 
SHIPPED 

o"-^ i_ z 'g 7 

>L 

LAB ANALYSIS 
REQUEST NO. 

Z - A ^ z e ? / 

^ 



I^s^ X^ ::xwr-i^rvcz 
^WATER SAMPLING DATA 

SERIAL NO. WS . 0 fl D -[̂  7 

P A G E _ O F _ 

SAMPLE LOCATION NO. ^ z^ /jy/ , 7 ^ •? 
BORING/WELL N O . J^IHlZ^ZJtLlfzZjZoy^b PROJECT NAME: l7yhrr',^o/M pf̂  j g -

PROJECT NO. ^ 2 8 7 3 8 3 . 7 . MAJOR TASK _ 2 ^ 9 i L _ SUBTASK 

TECHNICAL CFLEW C rMfl,irf>,^pr-

DATE JTof^ Z'7 'ft7 

53b^, 

FORM COMPLETED BY c:̂ ^ ' ^ / o z> 

WEATHER S c • • h ^ 

MEASURING PCINT .it^ 

LEVEL OF PROTECTION A B C( D ) * 

METHOD OF MEASUREMENT "S ' 6/-̂ CT 

MEASURING POINT ELEV. /v-^O INITIAL WATER LEVEL ELEV. /JG 

SAMPLING METHOD Te<rlô ^ "Agct ler INITIAL WATER LEVEL 

SPECIAL SAMPLING METHODS T'o . ̂  ~ ' % C . < L > ^ ' ^ ^ 

O 

TIME E L A P S E D / F I N A L DEVELOPMENT/PURGING. ' T E C H N I C I A N . 

SAMPLING DEPTH TNTRRVAT. Z^c> S'.,.e:/=-/><y PUMPING RATE/SAMPLING 

WATER QUALITY 
INSTRUMENTS USED 

1 - O r t o w ZlO pU Me-xp-c-

2 . / S X S - r - T me-nP.r 

•̂  • / S X Dcssid/ec^ Oxxjcjet̂  M e r e r 
4 . " 

5 . 

SERIAL NO. 

^ i i o 

IZ9/( 
Z 9 9 Z 

CALIBRATION REFERENCE 

S^<f,-Or«oN 2.10 pLi .ticr>s<~ (7ft.(f brct.JA locbc 5 

aee.- YSX S-C'T At«Ter Co-I-" tr«iT,•o.̂  locttJoK 

^ e - ySX D.5>. /v\e,Ter Ci:s.l" tvcCr^v, \oĉ \>c< 

FINAL WATER QUALITY 
INSTRUMENT READINGS 

2JL2 TEMP C O 
CONDUCTIVITY (umhos/cm)_6J_s_LQ_ 
PH 7 - 8 0 
EH 

D . O . ( m g / l ) 

^ 7 Z . 
~ 7 0 ^ 

OTHER 

DUPLICATE WATER SAMPLING 
DATA INSTRUMENT READINGS 

TEMP (*C) 
CONDUCTIVITY (umhos/cm) 
PH 

EH. 
D.O. (mg/l) 

TECHNICIAN. Cc TIME START /^Vo TIME FINISH I f o ^ " ^ 

SAMPLE COLLECTION PERIOD: START lAjzf^ STOP J A j / J I TPPHNTrraM Z%^ PZ) 

*NOTE: FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN 
FOR DETAILS. 



SERIAL NO. 
PAGE OF _ 

WS 

TOTAL VOLUME WATER nnr.T.vrTV.n ^ ^ ^ ' 

FIELD FILTERED: YES l i O _ ^ TIME 
: TOTAL NO. OF CONTAINERS. 
TECH. FILTER TYPE 

.>_ 

SAMPLES COOLED DURING COLLECTION PERIOD: Y E S - ^ 0 ^ 

SAMPLE CONTAINERS 

QUANTITY 

Vo/^^L, 
io^u 

CONTAINER 
MA.TERIAL 

^-^/Hs 
/• 

SAMPLE LABEL 
SERIAL NO. 

Sl.nr.o fl 
L >7^ 

PRESERVATIVES 

' C i y 

ir 

COMMENTS 

ly.A 
'A 

DOCUMENTATION 

•I 

SAMPLE CONTAINERS SEALED: YES_NOri: TIME. TECHNICIAN. 
SAMPLE SHIPPING CONTAINER SEALED & PACKED: YES.ir^ TIME^Z^TECH. 
LAB ANALYSIS REQUEST FORM: YES_:riJO_ TIMÊ J£̂ *:_ SERIAL NO/.^.^^igTRCH, d > ^ 
CHAIN OF CUSTODY FORM: YES_rN5_ TIME_Zi^£^SERIAL NO. 7.-7VJ TKCR 

7-7 v</ 

COMMENTS: 

Z,^ 



, j±g j lJJ^ 

) 

W7\TER* SAMPLING DATA 
SERIAL NO- WS " 0 0 0 1 6 
PAGE _̂  OF _ 

PROJECT NAME n i r o m S i o N pU 1 â y 

PROJECT NO. ) Z & 7 Y-QT^Z-

TECHNICAL CFFrW C vyia.y:?tn<?r-
DATE CSOK{ zq '9,7 

SAMPLE LOCATION NO->s^.^^^ - ^ 
OR BORING/WELL NO- f ^ ^ r P ^ /n^rZ/^J^o/^f) 

MAJOR TASK zJzSj^. SUBTASK O ^ ^ "2^ 

FORM COMPLETED BY Z l O ^ ' ^ / r p i 2 -

WEATHER S . U f ^ ^ ^ ^ 

MEASURING PC'INT g-s 

LEVEL OF PROTECTION A B C <a) * 

METHOD OF MEASUREMENT ? f ' ^ ^ ^ 

MEASURING POINT ELEV-. yO^ INITIAL WATER LEVEL ELEV, AJCr> 

SAMPLING METHOD <̂or-r-̂ ^ St.4> 5A-^fU^ INITIAL WATER LEVEL Z^S. 

SPECIAL SAMPLING METHODS 

TIME ELAPSED/FINAL DEVELOPMENT/PURGING. 

SAMPLING DEPTH INTERVAL -^— 

TECHNICIAN 

PUMPING RATE/SAMPLING 

WATI:R QUALITY 
INSTRUMENTS USED 

1- /J//V 
2. 
3. 
4. 
5. 

SERIAL NO- CALIBRATION REFERENCE 

FINAL WATER QUALITY 
INSTRUMENT READINGS 

TEMP C O 
CONDUCTIVITY (umhos/cm). 
PH 

EH _ . 
D-0. (mg/l)_. 
OTHER _ _ _ ^ _ _ 

- ^ 

DUPLICATE WATER SAMPLING 
DATA INSTRUMENT READINGS 

TEMP C O 
CONDUCTIVITY (umhos/cm) 
PH^ 

EH. 
D.O- (mg/l). 

TECHNICIAN C ^ ' ^ TIME START ^(r>o^ TIME FINISH 

SAMPLE COLLECTION PERIOD: START Z ^ ^ ^ STOP / ^ / O TECHNICIAN ^ f - i 

*NOTE: FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN 
FOR DETAILS. 



. i 
"7 a-

SERIAL NO. 
PAGE O F _ 

WS. 

TOTAL VOLUME IJATER COLLECTED. 
FIELD FILTERED: Y E S _ b ^ ^ TIME 

1^01= TOTAL NO. OF CONTAINERS. 
TECH- FILTER TYPE 

/ 

SAMPLES COOLED DURING COLLECTION P E RI O D : YES--TJO 

SAMPLE CONTAINERS 

QUANTITY 

t - o V 

CONTAINER 
NATERIAL 

r.=.//f > C 

SAMPLE LABEL 
S E R I A L NO-

5 ( . o n r . r ? 

PRESERVATIVES 

Z^tfL-

L _ . 

COMMENTS 

Uoz^ 

DOCUMENTATION 

( 

•I 

SAMPLE CONTAINERS SEALED: Y E S _ N O _ TIME. 
SAMPLE SHIPPING CONTAINER SEALED & PACKED: 
LAB ANALYSIS lUEQDEST FORM 
CHAIN OF CUSTC»DY FORM: 

TECHNICIAN. 
Y E S ^ t J b _ TIME^:^TECH,< 

Y E S _ r ^ O _ TIM]^::Z^e SERIAL NOJi/l^L^ZG^TECH.' 
YES:::rirO_ T I M E _ 2 : 1 ^ ^ SERIAL NO. Z-7VJ TECH.. 

COMMENTS: 



Uli iy i^ 

> 

PROJECT NAME 

PROJECT NO. 

SAMPLE CONTROL SHEET 

Z ^ a / Z . Zl '-r-jQ/^ y ( l - 1 fUZ 

(7 jnzs2-^ 

SERIAL NO. SCS 000 0 R 
PAGE OF . 

SAMPLE LOCATION NO. .̂ /7-//A/ /^/^A ZPo/̂ D 

DATE 
SAMPLER 
CUSTODIAN 

Z / • ^ 9 / g ^ 

CJ-C^^.^ 

SAMPLE NO 

[-lu? 
iko 
^ n , l 

. SAMPLE LABEL NO. 

^f^OOO f l 

1 ^̂ -
t 33 

C . O . C . NOi 

17^J 

1 î  

1 
1 SHIPPED 

< WA^ ^ 0 '75-? 

1 
4/ 

LAB ANALYSIS 
REQUEST NO. 

ZJ-ZZZ7^J> 

1 
ct 



jirjifL^TL; 
WATER SAMPLING DATA 

SERIAL NO- W S j r Q O Q ^ 4 
P A G E _ O F 

SAMPLE LOCATION NO. c r - ^ ^ 
OR BORING/WELL NO. - ^ - ^ PROJECT NAME l/'lZorr\i.i>r^ ph ± .ix: ^^ ^ 

PROJECT NO. ; Z 6 7 g e > 3 Z - MAJOR T A S K ^ 3 : M i L ^ ' SUBTASK __= 

TECHNICAL CREW C iMMei^er / I> ^ (X-v^^^rT 
.'S.O '(97 rr>DM ̂ rv« DATE •l.-.5o'A< 5 0 FORM COMPLETED BY <l>n 

WEATHER ' ^ i n ^ l ^ \ 

MEASURING POINT v. 3cJ)g:P"*̂ tU&-

MEASURING POINT ELEV. 

LEVEL OF PROTECTION A B C (Q3 * 

METHOD OF MEASUREMENT T'f^f^-

INITIAL WATER LEVEL ELEV. 

SAMPLING METHOD ^bt*^-^^DISLLS^ f̂/t-./̂r.r/ INITIAL WATER LEVEL f'̂  

SPECIAL SAMPLING METHODS 

TIME ELAPSED/FINAL DEVELOPMENT/PURGING.^ 

SAMPLING DEPTH INTERVAL 
, . - I 

0 - \ b 

TECHNICIAN '̂ ^̂ ^̂ ^ 

PUMPING RATE/SAMPLING 

WATER QUALITY 
INSTRUMENTS USED 

1-Or .oN 2-i<5 p k i4l.e~r</-

2. \J5T <^-c--^ i ^ r r ^ r 
^ - y S X 5.sso( /̂vK^ oxyfeh .*i<> '̂-
4 . 

5 . 

SERIAL NO. 

zz^io 
IZ^H 
^ 9 9 ^ , 

CALIBRATION REFERENCE 

Scr Or.>oN 2-U5 pU A1<;r.«/- C=>(.t^r>o- /,̂ (̂, 

s^e V S l 5 - c - r •Mcr</- <:it<;6n.r.<^ UMÎ O^K 

See, V s x h o . .M<:>*«~- CU(:br»>,tfw U^i#«>; 

FINAL WATER QUALITY 
INSTRUMENT READINGS 

TEMP C O 

CONDUCTIVITY ( u m h o s / c m ) ^ Q K I O ' 

PH aj7_ 
EH 

D . O . ( m g / l ) 

^ 3 ^ ^ 

7.9<? 
OTHER 

DUPLICATE WATER SAMPLING 
DATA INSTRUMENT READINGS 

TEMP C O 
CONDUCTIVITY (umhos/cm) 
P H _ 

EH. 
D.O. (mg/l) 

TECHNICIAN CJ.\J^^^^ TIME START Ho^ TIME FINISH _iiIO_ 

SAMPLE COLLECTION PERIOD: START 11 oS STOP M < O TECHNICIAN _Cl^ 

*NOTE: FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN 
FOR DETAILS. 



SERIAL NO- WS. 
PAGE OF 

TOTAL VOLUME WATER COLLECTED 
F I E L D F I L T E R E D : Y E S _ N O t r ' ' " ^ TIME 

80.^, TOTAL NO- OF CONTAINERS. 
TECH- FILTER TYPE 

SAMPLES COOLED DURING COLLECTION P E R I O D : YES—NO-

SAMPLE CONTAINERS 

QUANTITY 

•2 -4-o*-\L 

CONTAINER 
MATERIAL 

^ U s s 

SAMPLE LABEL 
SERIAL NO-

5 C 0 0 0 73?74-

PRESERVATIVES 

( ^ 6 

COMMENTS 

vV.y ^ 

DOCUMENTATION 

•I 

TECHNICIAN. SAMPLE CONTAINERS SEALED: YES_ N O ^ TIME. 
SAMPLE SHIPPING CONTAINER SEALED & PACKED:. ^ ^ Y E S C N 0 _ 
LAB ANALYSIS REQUEST FORM: YES;::rNO_ TIME^^^L SERIAL NO 
CHAIN OF CUSTODY FORM: YES—TtJoZ TIME.zSSsERIAL NO.J^52i 

TIME<2i:̂  TECH.±! 

TKCtf < u r ' ^ 
' ^ ' ^ ^ ^ 

COMMENTS: 



i • g g a s a jfiAAT^SA'K SAMPLING DATA 
SERIAL NO- WS 
PAGE _^ OF _ 

"xniurF 

PROJECT NAME M o r Z ^ . ^ 
PROJECT NO. \-V&7 •ze>3>7 
TECHNICAL CRJE.-W d lAAa-^:,.rr 
DATE ^U/M ^ O '.$7 

-g^l RX 
SAMPLE LOCATION NO. ^ ̂ ^ / 
OR BORING/WELL NO. ^ ^ ^ ' 

MAJOR TASK _JC*5i.m</ SUBTASK 
55" 

FORM COMPLETED BY C "̂̂  V P P 

WEATHER SuAJA^ LEVEL OF PROTECTION A B C < ^ * 

MEASURING POINT Û - ^ U i Z f - ( ^ ^ METHOD OF MEASUREMENT ^ f \ r f C 

MEASURING POINT ELEV.. INITIAL WATER LEVEL ELEV. 

SAMPLING METHOD T̂fTTTtitA CfeO >Ay*^fli^/ INITIAL WATER 

SPECIAL SAMPLING METHODS 

> T H 
J ^ ^ 

TIME ELAPSED/FINAL DEVELOPMENT/PURGING. TECHNICIAN* 

SAMPLING DEPTH INTERVAL ^ - Z ^ T PUMPING RATE/SAMPLING 

WATER QUALITY 
INSTRUMENTS USED 

1. 
2- ,» 

3. \KJ 
O /l" 

4. 1 
5. 

SERIAL NO- CALIBRATION REFERENCE 

FINAL WATER QUALITY 
INSTRUMENT READING~S 

TEMP C O 
CONDUCTIVITY (umhos^cnj) 
PH I 

EH 
D-0. (mg/l) 
OTHER 

TECHNICIAN. TIME START. 

DUPLICATE WATER SAMPLING 
DATA INSTRUMENT READINGS 

TEMP C O 
CONDUCTIVITY (umhos/cm) 
PH 

EH. 
D.O- (mg/l). 

TIME FINISH 

SAMPLE COLLECTION PERIOD: START H O ^ STOP I \0<i" TECHNICIAN <^^ 

*NOTE: FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN 
FOR C'ETAILS. 



SERIAL NO. WS 
PAGE 0F__ 

TOTAL VOLUME WATER COLLECTED LSi. 
FIELD FILTERED: YES NOj^T^ TIME 

TOTAL NO. OF CONTAINERS. 
TECH- FILTER TYPE 

SAMPLES COOLED DURING COLLECTION PERIOD: YESlC^O^ ( i 

SAMPLE CONTAINERS 

QUANTITY 

Z.o^ 

CONTAINER 
MATERIAL 

C-l/vss 

SAMPLE LABEL 
S E R I A L NO-

S v - O o u l -T 

• 

PRESERVATIVES 

I C ^ i 

COMMENTS 

L^o/V 

DOCUMENTATION 

•i 

SAMPLE CONTAINERS SEALED: YES_ NO^r-^^TIME. 
SAMPLE SHIPPING CONTAINER SEALED & PACKED: 
LAB ANALYSIS REQUEST FORM: YESrrNO_ TI^E^ 

•Six <-

TECHNICIAN. 

. YES^:NO_ 
a. SERIAL H 0 ^ 4 ^ 

T I M E ^ f e ' r ^ C H . . ^ 

TECH 
CHAIN OF CUSTODY FORM: YES-rrTfJO. TIME. SERIAL NO. TECH. 

COMMENTS: ^i^L 6 a <Sl S ^ ^ ^ 

^ 



mzjliii: 

PROJECT NAME 

PROJECT NO. _ 

SAMPLE CONTROL SHEET SERIAL NO. 
PAGE OF 

S C S _ O O O T 3 

SAMPLE LOCATION NO. :b5ci 

DATE 
SAMPLER 
CUSTODIAN 

S - . J ^ ^ o ' g - 7 

C-W-' 

SAMPLE NO 

l / o ^ 

. S;VMPLE LABEL NO. 

^ ' - y o o T S \ 1 ^ 

2 , 6 0 0 1 2 

C . O . C - NOi 

.^W^iri- / 7 7 ^ 4-

L 

1 
SHIPPED 

Vu.- Z '5^-7 

LAB ANALYSIS 
REQUEST NO. 

7-Z-?! 

J -



. . f l l^JiJLLfc 
WATER SAMPLING DATA 

SERIAL NO- WS 
PAGE_OF 

o o n g R 

SAMPLE LOCATION NO- < ~ z ~ Z 7 ' 
nw Tir»DTxir:/WF.r.T. NO. -̂  -̂'-̂/.-PROJECT NAME.^^pr.,s<.^ pU ̂ . ^ ^ 5^ BORING/WELL NO. 

PROJECT NQ-_I767 a^^^ MATOR-TA.SK 2z<?c./ SUBTASK. 
TECHNICAL CREW C (̂ v̂-Xfôg/- / b 'Z)r>̂ R̂̂  p^yri 
DATE ̂ C;A/ .̂  o '67^ " '--FORM COMPLETED BY Cri"^/(>/::> 

WEATHER pre, 'i^(/^ / ^ , j ' / O K > ^ LEVEL OF PROTECTION A B C (£)* 

MEASURING POINT vJ^^U^FAa.f METHOD OF MRASIIRFĴ RNT -^yZ^/PZ: 

MEASURING POINT ELEV- INITIAL WATER LEVEL ELEV. 

SAMPLING METHOD 'pfiOt <^r^\(^fr T̂ /L., ( INITIAL WATER LEVEL ^ 

SPECIAL SAMPLING METHODS 

TIME ELAPSED/FINAL DEVELOPMENT/PURGING.^ 
t 

SAMPLING DEPTH INTERVAL C> —] PUMPING RATE/SAMPLING 

TECHNICIAN <̂ Z 

WATER QUALITY 
INSTRUJ-IENTS USED 

'^•OfioKi Z^O .->/, ^frrt-r~ 
2 - Vsz S < - - r ww><Y-«r-
3 . y - S X ^ . s s o l v e . ^ Ox>/<;e^ K^eTe.-

4 . ^' 

5 . 

SERIAL NO-

Z z l o 
IZ'ill 
7?9'2-

CALIBRATION REFERENCE 

See Z7>r,e,M ZLO pW ineTe." Ct- i! ^'•cJr.o.^ lev t.?.>K 

S e t y S X S ' C - T ^, ,Tt.r- Ccl- .^^u-nc^ {^<,L^K 

^ e f S ^ ]^. 0 . »̂ c;T*<- C>.l,k/^>.cxi UyU/c 

FINAL WATER QUALITY 
INSTRUMENT READINGS 

2.Z,. I TEMP C O 
CONDUCTIVITY (umhos/cm). 
PH f ^ . o o 
EH 

6qx(«? ' 

D.O. ( m g / l ) 
OTHER 

Z^S^ 

B.y^ 

DUPLICATE WATER SAMPLING 
DATA INSTRUMENT READINGS 

TEMP C O 
CONDUCTIVITY 
PH 
EH 

D.O. ( m g / l ) 

£ ^ Z L . r 

( u m h o s / c m ) O ^ Y t o ' 

7.(^-7 

6.S2. 

TECHNICIAN C ̂ "̂̂  TIME START_L3iili2. TIME FINISH < 23 jT 

SAMPLE COLLECTION PERIOD: START r!lL2_ STOP \'^1>f TECHNICIAN _£. 

*NOTE: FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN 
FOR DETAILS. 



SERIAL NO. WS 
PAGE OF 

TOTAL VOLUME WATER COLLECTED ____l£l:!!±Z-

F I E L D F I L T E R E D : YES N O ^ 7 ^ TIME 
SAMPLES COOLED DURING COLLECTION P E RI O D : YES_:^iiOi. 

TOTAL NO. OF CONTAINERS. 

_ TECH. ^ F I L T E R TYPE 

• ' 

SAMPLE CONTAINERS 

QUANTITY 

i ^ Hcfy\i^ 

CONTAINER 
MATERIAL 

& l ^ i 

SAMPLE LABEL 
SERIAL NO. 

IL ; n 

PRESERVATIVES 

•— 

COMMENTS 

L/^A^ 

DOCUMENTATION 

•I 

SAMPLE CONTAINERS SEALED: Y E S _ N O ^ TIME. TECHNICIAN. 
SAMPLE SHIPPING CONTAINER SEALED & PACKED: _ YESrTilO TIME o<o^TECH. g/t/"g-

TECHiĈ r̂LL 
TECH(24iZ^ 

LAB ANALYSIS REQUEST FORM: YESirNO_ TIME^120_ SERIAL NO.jTlil 
CHAIN OF CUSTODY FORM: YES.:=:t̂ O_ TIME Ĵ ^̂ il:£ SERIAL NO. -Zn-I' 

- 7 1 - ^ ^ 

COMMENTS: 

( 

•I 
I 



. fipjirki-^ 
WA5§a_SAMPLING DATA 

SERIAL NO. WS 
PAGE _^ OF 

0002 7—I 

SAMPLE LOCATION NO. r^^-7 
OR BORING/WELL NO. -^^^'^ PROJECT NAME l/Vlo-r:sr>,v pu 1 R.:L 

PROJECT NO. '7&7 7B.̂ 7. MAJOR TASK zr <?•-/ SUBTASK 
TECHNICAL CRÎ f Ĉ  M<KKe\̂ fr-/ t>î av>ê vp̂ ^ 
HATE :SOA/ ."̂O 6̂7 FORM COMPLETED BY CrC 7T 

WEATHER --| /g<-/̂ J t ^ LEVEL OF PROTECTION A B C 

MEASURING POINT HzO ^ ^ ^ METHOD OF MEASURF^IRNT ~V\\?€-

MEASURING POINT ELEV. INITIAL WATER LEVEL ELEV. 

•z£i 

SAMPLING METHOD ""^eyrTP/^ ̂ Ep Sz^^j^U^ INITIAL WATER-EE^mfc "̂̂ ^ /• ̂  

SPECIAL SAMPLING METHODS ; 

TECHNICIAN TIME ELAPSED/FINAL DEVELOPMENT/PURGING.^ 

SAMPLING DEPTH INTERVAL ' - 2 PUMPING RATE/SAMPLING m 

WATEF: QUALITY 
INSTRUl-IENTS USED 

1 - / ^ / / V 
2 . 

3 . 
4 . 

5 . 

SERIAL NO. CALIBRATION REFERENCE 

FINAL WATER QUALITY 
INSTRUMENT READINGS 

TEMP {''C\ A///^ 
CONDUCTIVITY (nmho . s / cm» 

PH 

KH 

D.O. (mg/l) 
OTHER 

TECHNICIAN. TIME START. 

DUPLICATE WATER SAMPLING 
DATA INSTRUMENT READINGS 

TEMP C O 
CONDUCTIVITY ( u m h o s / c m ) 
PH 
EH 

D.O. ( m g / l ) 

TIME FINISH 

SAMPLE COLLECTION PERIOD: START _ i M 2 _ STOP [ -V^O TECHNICIAN.^ 
^ 

*NOTE: FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN 
FOR DETAILS. 



SERIAL NO. WS 
PAGE_OF 

TOTAL VOLUME WATER COLLECTED 9. O ^ 
FIELD FILTERED: YES__NO_::^ TIME 

TOTAL NO. OF CONTAINERS.^ 
TECH. FILTER TYPE 

SAMPLES COOLED DURING COLLECTION PERIOD: YESrrTffO: 

SAMPLE CONTAINERS 

ii 

buANTITY 

-Zo-Z 

. 

CONTAINER 
MATERIAL 

^ ( A i 3 
\.^ 

. 

SAMPLE LABEL 
SERIAL NO. 

7ft 

PRESERVATIVES COMMENTS 

v^<5A-

•̂1 
DOCUMENTATION 

TECHNICIAN 
YESrri^O T I M E S I E P T E C H . 

SAMPLE CONTAINERS SEALED: Y E S _ N O _ TIME_ 
SAMPLE SHIPPING CONTAINER SEALED & PACKED: ^ 
LAB ANALYSIS REQUEST FORM: Y E ^ x ^ O _ T I M ^ I ^ SERIAL NO.i^kLL_TECH. oirl. 

TIME_i21ffi!rSERlAL NO. ^Z3I TECE.J=>tZl CHAIN OF CUSTODY FORM: YES/^NO 

COMMENTS; Kv i CPU ^ / V <?tz. fwe^\ ^ / • S I 0£-~(Sr~ 



U L G J U J ^ 
SAMPLE CONTROL SHEET 

PROJECT NAME l̂ lto.->-. 5C.N pk 1 J ^ 

PROJECT NO. ^ - ^ 8 7 Z S ^ ^ 

SERIAL NO. SCS 0 0 0 1 4 
PAGE OF 

DATE J i . " ^ •Ko t y 

SAMPLE LOCATION NO. S-^oi,^ 
SAMPLER 
CUSTODIAN 

C i ^ 

SAMPLE NO 

I/O A 

[fbf^'^^A 

. SJ>LMPLE LABEL NO. 

7fe 'rll 

7B 

C . O . C - NOi 

t Z h i ( Z l ^ c i 

I 

-

1 
SHIPPED 

3LA. . - -1- ' < k z 

I 

LAB ANALYSIS 
REQUEST NO. 

^ • 2 - 5 / 

I 



WATER SAMPLING DATA 
SERIAL NO. WS- 0 0 0 ? 8 
PAGE_OF 

PROJECT NAME._ 
PROJECT NO. L2: 

# TECHNICAL CREW C M/kx-<--Vt̂  

2 0 7 Z&2>Z ' MA.TO 

DATE tr OM "ho ' 6 7 
• / b .^) 

SAMPLE LOCATION NO. -ST:..^O TT 
OR BORING/WELL NO. - ^ ^ O - ^ ^ J ^ j 

MAJOR TASK J i Z i l l l - — STTRTASK 
f-

ctl>tV(.jar ) 
^ 

FORM COMPLETED BY Z L t l ' ^ / ( > 0 

WEATHER pTTN ^f^-. ( ' ^ a i u t - ^ LEVEL OF PROTECTION A B C D * 

MEASURING POINT l ^ ^ U H F A L - C METHOD OF MEASUREMENT ^ ^ (^ f 

MEASURING POINT ELEV. INITIAL WATER LEVEL ELEV._ 

SAMPLING METHOD :ftg'tOT <.̂ , i e.cg- fe/n lerX INITIAL WATER 1.EVET. - ^ ~ I 

SPECIAL SAMPLING METHODS 

TIME ELAPSED/FINAL DEVELOPMENT/PURGING^ ^__ 
1 

SAMPLING DEPTH INTERVAL g> — / PUMPING RATE/SAMPLING 

TECHNICIANS^ 

WATER QUALITY 
INSTRDl-IENTS USED 

1 - O r i o n Z40 pU • . / l eTer 

2 - SSX. <i'C--r ^e,^i~ 

3 • y S X D.'!iSc3lve<^ QjCYf**^ *M«T*r-
4 . 

5 . 

SERIAL NO-

ZZiO 
129// 
Z99Z 

CALIBRATION REFERENCE 

S « . O r . ' o w Z-ic? p U »v»eT#/- CfcUb.^Tio/v ' « ^ l ~ t -

S « t V s i : S - ^ - T rt«r»/- C-vl^br^fc-Tioi^ l o ^ U i < c 

s«e v^,<:?. nAeT«̂  C»c;fa'-:rfe^ U>jLo^< 

FINAL WATER QUALITY 
INSTRUMENT READINGS 

TEMP C C ) _ 

CONDUCTIVITY ( u m h o s / c m ) O ' f X / o ' 

PH & O S 

EH 

D . O . ( m g / l ) . 

OTHER 

^ ^ 7 
g-s-^ 

TECHNICIAN. C O ^ 

DUPLICATE WATER SAMPLING 
DATA INSTRUMENT READINGS 

TEMP C O 
CONDUCTIVITY (umhos/cm) 
PH 
EH 
D.O. (mg/l). 

TIME START_4Z^5©_ TIME FINISH (T.-̂ 3S 

SAMPLE COLLECTION PERIOD: STARTi2l£_ STOP _l2i£_ TECHNICIAN ^ ^ " 

•NOTE: FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN 
FOR DETAILS. 



SERIAL NO. 
PAGE OF _ 

WS 

TOTAL VOLUME WATER COLLECTED ___^2.?>±t 

FIELD FILTERED: YES_NOC::^'^ TIME 
: TOTAL NO. OF CONTAINERS. 
TECH. FILTER TYPE 

SAMPLES COOLED DURING COLLECTION P E R I O D : Y E S - ^ O ^ 

SAMPLE CONTAINERS 

IQUANTITY 

gx: <^oy^ 

CONTAINER 
MATERIAIi 

^ \ f i - < ^ 

SAMPLE LABEL 
SERIAL NO. 

7 1 '790 

PRESERVATIVES 

• 

COMMENTS 

vy^A 

DOCUMENTATION 

r 

] 

M 

SAMPLE CONTAINERS SEALED: Y E S _ N O ^ TIME. 

SAMPLE SHIPPING CONTAINER SEALED & PACKED: 

TECHNICIAN. 
J U ' - A V -

YEStrTNO TIME £L£<?TECH 
S^^^•>^ . . 

C ^ ' T -

LAB ANALYSIS REQUEST FORM: YESj:rNO_ TIMEjojeco. SERIAL NO. j rL i i_TECH.<l£ l2-

CHAIN OF CUSTODY FORM: YESl i rNO_ T I M E J S ^ S E R I A L N O . J g ; ^ ! T E C H . _ ^ ^ 
THS: 

COMMENTS: 

^ 



f f i ^ j tJLL: 
,JfitAT€frSAMPLING DATA 

SERIAL NO- WS __QJlQj2_aL 
PAGE ..^ OF _ 

PROJECT NAME t ^ o r r / s o ^ . pU 1 g-n 

PROJECT NO. iZ&7Ze3,Z. 

SAMPLE LOCATION NO- 3 ^ ^ , r,, ~ 
— OR BORING/WELL NO- — ^ ^ ^ " ^ P -

MAJOR TASK Z-'^qV SUBTASK "'-
TECHNICAL CREW C- l/Ua,)C-e:r.cr- / /"^ 2)̂ c»e:-i r>orT 

DATE 3 ' a M 2x:> ' 6 7 ^ FORM COMP COMPLETED BY 

WEATHER ^Ujt pTii.. Zlc:\~^/^a^^•n LEVEL OF PROTECTION A B C g) * 

MEASURING POINT >4-z.g SLvfi-rAtJ METHOD OF MEASUREMENT ^ ^ P ̂  

MEASURING POINT ELEV.. INITIAL WATER LEVEL ELEV. 

SAMPLING METHOD P^PT^OA Sy.D .V/V^((L^ INITIAL WATER LEVEIx /j_ 

SPECIAL SAMPLING METHODS ' 

TIME ELAPSED/FINAL DEVELOPMENT/PURGING. 

SAMPLING DEPT'H INTERVAL / - z 

TECHNICIAN c/-
PUMPING RATE/SAMPLING 

WATER QUALITY 
INSTRUMENTS USED 

1. jK J / ^ 
1 \ j ' l7 fffy' 

3. 
4-
5. 

SERIAL NO. CALIBRATION REFERENCE 

FINAL WATER QUALITY 
INSTRUMENT READINGS 

TEMP C O 

CONDUCTIVITY ( n m h n s / r m t 

PH 

EH 

D . O . ( m g / l ) 

OTHER 

/M/O 

T E C H N I C I A N . TIME START. 

DUPLICATE WATER SAMPLING 
DATA INSTRUMENT READINGS 

TEMP ("O 
CONDUCTIVITY (umhos/cm) 
PH 

EH. 
D.O. (mg/l). 

TIME FINISH 

SAMPLE COLLECnON PERIOD: START / ^ ^ STOP /Zl^ TECHNICIAN _ _ £ ^ 

*NOTE: FOR LEVELS OF PROTECTION;SEE SITE SPECIFIC SAFETY PLAN 

FOR DETAILS. 



SERIAL NO. WS. 
PAGE_OF 

TOTAL VOLUME WATER COLLECTED ^ "2- <̂ -
FIELD FILTERED: YES NO_!r^ TIME : 

^ TOTAL NO. OF CONTAINERS. 
TECH. FILTER TYPE ._ 

SAMPLES COOLED DURING COLLECTION PERIOD: YESjilfO:. 

SAMPLE CONTAINERS 

QUANTITY 

Zo?-

CONTAINER 
MATERIAL 

(̂ //̂ 3<. 

SAMPLE LABEL 
SERIAL NO. 

§1 

PRESERVATIVES COMMENTS 

1 y^A 

DOCUMENTATION 

ICIAN 
— i 1 ^ 1 V 2 

SAMPLE CONTAINERS SEALED: YES^NOtrT TIME TECHN 
SAMPLE SHIPPING CONTAINER SEALED & PACKED: 
LAB ANALYSIS REQUEST FORM: YESrlfNO^ ^ 
CHAIN OF CUSTODY FORM: YES.^O_ TIMEĴ iĴ iZt̂ SERIAL N0-_1V>' TECH. 

^YESirlJO TIME <2tot.. TECH._̂ =̂ ^̂  
TIMIT^!^ SERIAL NO. "Z^S/ TECH. C^c^^ 

' - 3 L ? 5 ^ 

COMMENTS: (-)l̂  <yfc, <r^ <f-l?^h^f-\ y f ' ^ \ ^ og-fe 



illilLLL^ 
SAMPLE C O N T R O L SHEET SERIAL NO. 

PAGE OF 

SCS n n n i 5 

P R O J E C T NAME ifUorr , .<.<̂ .n p U i - (Kr 

P R O J E C T N O . U 8 7 Z&i>Z-
DATE . - r r > ^ ?.<^ 8-7 

SAMPLE LOCATION NO. ^ '^oZ DnP 
SAMPLER 
CUSTODIAN 

< ^ ^ ^ 

J Z ^ 

SAMPLE NO 

17 , A 

Ô ô  - S ; / 

i 
i 

. SAMPLE LABEL NO. 

77^ go 

% ) 

C . O . C - NOi" 

I 'L^f/n)^ 

i / 

1 
SHIPPED 

S\u[^ ^ ^ 7 

i 

LAB ANALYSIS 
REQUEST NO. 

•223 / 
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N o l i l i c . i t i o n o ( H a r n r d o t i s W a s t e S i t e 

p W o s l c O u . i n t i t y 

Pl.ice n.T X in i l io apiirutti i. i i if IKOL-S lo 
intl ic.i lo (lie lacilitY types lounU .il (he site 

In Iho 't i i lal f jc i l i lv W.1SIC i i n i oun l " space 
give t l ie cst i inoiud combined quanl i ly 
(volume) of ha jardous w j s t c s at t l ie site 

/ js ing cubic (cei or galloi is. 

Ir, trie " lotu l (ncility area" space <}ivc the 
estimated area s i te wh ich die facilnics 
occupy using square fce i or acres. 

Side Two 

Faci l i ty Type 

1. 

2. 

3 
4 . 

5. 

6. 

7. 

O Piles 
• Land Treaiment 

O Landf i l l 

D T^nks 

D Impoundment 

D Underground Injection 

O Drums. Above Ground 

Tota l Faci l i ty Waste A m o u n t 

grxiort 6600 (estimate) <S^ 
Tota l Faci l i ty Area 

Sqn»f<> l l tH 

,„„. Unknown 
8.oDrum,.BciowvGroun<^^ ^^ dumoed out of barrels onto ground 
9. ^ Other ISpecify) L 

K n o w n , S u s p e c t e d or L i ke l y Re leases t o t h e E n v i r o n n n c n t : 

Place an X m the approcnoie boxes to indicate any known, suspected. 
Of liKely releases ol wasies lo the environment. 

D Known D Suspected D Likely K None 

N o t e ; l lems Hnn i j I are opi.oncil. Cofrplot ing these u r m s w i l l assist EPA and State and local governments in locating and assesb. g 
hazardous waste s.tes A l thouyh completing the items is not required, you are encouraged to do so 

H S k e t c h M a p o f S i t e L c c a t i o n : (Op t iona l } 

Sketch a map showing streets, h ighways, 
routes or othor prominent landmarks near 
Iho si'.e. Place an X on the m.ip to mUicaie 

•. tt»e site location. Draw an arrow s ' lo jvmg 
the direct ion nor th You in.iy subsn t i t e a 
publ ishing map showing the s;lo location. 

SITB: LOCATION 
4 

X 

tM' 

CeA\£rAQy 

o 
Q^l^£SB£. SX 

I D e s c r i p t i o n o f S i t e : (Op t iona l ) 

Ocscrit>e Iho history and present 
conditions of the site. Ciive dircctiot\s to 
the site and describe any nearby wel ls. 
springs, lakes, or housing. Include such 
in lofmai ion as how waste was disposed 
and where the waste came from Provide 
any other informat ion or comnionis which 
may help describe the >ite condit ions. 

. J S i g n a t u r e a n d T i t l e : 

The person or aulhor i red rcprosent.it ive 
(such as plant managers, sui icnntondents. 
Irusicos or attorneys) ol peisons r rqu i red 
lo notify must s>gn the form and (irovide a 
mail ing address |if diKsrent than oikiress 
in Item A) For other p j rsons providing 
nui i l ical ion. the signature is oi idonal 
Check the bones wh ich best doscribfl the 
relationship to the s.te of the person 
required to notify II you are not required 
In nnlify chi»rk 'Other ' 

(IH IkK *l-]lSa9KiK'<l «-)4-8l. $.Aiam\ 

B lUING CODE *Seo-29-C 

N*iTto 
K.M. Fox, Manager, Manufacturing 

SlruM 

C.rv 

Siq.i.itiife 

709 W. Wall 

Morrison 

JL'k Av 

St. 

Suit IL Zip Code 

Oflte « 

61270 

Z I ^ . 

O Owner . Present 

O Owner , Past 

S [ Transporter 

C Operator, Present 

O Operator, Past 

D Other 
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G 
SERA IMotlflcation of Hazardous Waste Site 

United Slates 
Environmental Prolcdioo 
Agency 
Washington DC 20360 

T h i j in i t ia l no l i f i ca i i on information is Please type or pr in t in ink. II you need 
required by Section lOSlcl of the Cnnii in-- . iddition.i l sp.icc. use separate sheets of 
hcnsivo Envi roni i ic" t , i l Rcsoonic, Con.i 'nn- paifer Indicate the letter of the i tem 
ta t ion . arui Li.Tbilily A n ol 1980 and must w h i c h applies. 

t , mai led by June a , 9 8 1 . ^ ^ ^ p ^ j ^ # I L D 0 0 5 2 7 2 9 9 2 

r / H 6 f S2^ v ^ / ^ ^ 
A P e r s o n R e q u i r e d t o N o t i f y : 

ErMer the name anc address of the person 
or organ i /a i icn required to notify. 

1L,S-0(?Q~QOI~OC3 
General Electric Co. 

S u r d 709 W. Wall St . 

r CHy Morri son Sl.iln IL Zip Cote 6 1 2 7 0 

B S i t e L o c a t i o n : 

Enter ihe common name (if known) and 
actual lAcabon of the Site. ^ 

(Inactive) ' 

Ni»m*» o* S<te 

• ^ C t r * . 

City dump 

Street Ggnesee 
CiW Morrison co«mv Whitesidesioio IL Z.s Code 61270 

C P e r s o n t o C o n t a c t ' 

Enter the name, title (if applicable), and 
business icli^phone number of the person 
to coniaci rcgardmci information 
submit ted on this form. 

N.<m,-,L«i.F.rsiandT.tie) S to f f , Joscph. EnvironiTienta 1 & Safety Eng, 

P.«„ 1-(815)^772^2131 

Q 

Q 

D a t e s o f W a s t e h l a n d l i n g : 

Enter the years t l ial you estimate waste 
treatment, storage, or disposal began and 
ended at the site. 

FromtYoarl 1949 To (Ve*i| 1959 (estimate) 

E W a s t e T y p e : Choose the o p t i o n y o u p r e f e r to c o m p l e t e 

Opt ion I: Select general waste tvpes a.nd source categories. If 
you do not know th. ; general waste types or sources, you are 
encouraged to desc ibe the sue m Item i—Description of Site. 

General Type of W.iste: 
Place an X in the atipropnaie 
tx>xes. The catcgorii;s listed 
overlap. Check each applicable 
category. 

Source o f Waste: 
Place an X in the appropriate 
boxes. 

1. O Organics 

2. 0 trwrganics 

3 / H . Solvents 

4. a Pesticides 

6. O Heavy metalsi 

6. a Acids 

7. • Bases 

8. O PCBs 

9. O Mixed l/unicipal Waste 

10. D Unknown 

11. D Other (Specify) 

• 

1. D Mining 

2. D Construction 

3. 
4, 

6 

6. 

7. 

8. 

9 

10. 

11. 

12. 

n 
14. 

15 

16 

17 

18 

J 

O Textiles 

O Fertilizer 

D Paper/Printing 

D Leather Tanning 

O Iron/Steel Foundry 

O Chemical, General 

n Plating/Polishing 

D Military/'Ammunition 

D Electrical Conductors 

D Transformers 

n Utility Companies 

O Sanitary. Refuse 

n Photofinish 

Q Lab. Hospital 

n Unknown 

Ĉ  Othor (Specify) 

lanufacturinq 
ippliance 

1 **tiM A|>|«rtiv«,*J controls 

O p t i o n 2 : This option is available to persors famil iar w i th the 
Resource Conservation and Recovery Act (RCRA) Section 3001 
regulat ions (40 CFR Part 261) 

Spec i f i c Type of Waste : 
EPA has assigned a lour-diqit number to each hazardous waste 
l isted in the regulat ions under Section 3001 of RCRA Ent«r the 
appropriate lour-digi f number in the boxes provided A copy of 
the l ist of hazardous wastes and codes can be obtamed by 
contact ing the EPA Region serving the State in wh ich t h j site is 
located. 

Fnnl 

0 000 8 9 m~^^\. 

Ji/Al 1 0 J38J 




